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KOREA, AND JAPAN AND THEIR SIGNIFICANCE I N  RADIOASTRONOMY* 

X i  Ze-zong and Bo Shu-ren 

(Chinese Academia S i n i c a ,  History of  Natural  Science 
Research Laboratory) 

ABSTRACT 

I n  t h i s  paper i s  presented a new r e v i s e d  
ca t a log  of  ancient  novae, being a supplement and 
c o r r e c t i o n  of  a paper published i n  1955. The f i r s t  
s e c t i o n  desc r ibes  t h e  c r i t e r i a  of s e l e c t i n g  t h e  
i tems which may be regarded as nova and gives  t h e  
r e s u l t i n g  l i s t .  Up t o  1700 t h e r e  a r e  a l l  t oge the r  
90 items of  novae observed i n  China, Korea and 
Japan. I n  comparison with t h e  former paper only 
53 i tems a r e  r e t a i n e d  i n  t h e  t a b l e ,  and 37 items 
a r e  newly added. I n  t h e  second s e c t i o n ' a r e  d i s -  
cussed 1 2  poss ib l e  supernovae and t h e i r  i d e n t i f i c a -  
t i o n  with 11 r a d i o  po in t  sources .  The t h i r d  s e c t i o n  
dea l s  with t h e  s p a t i a l  d i s t r i b u t i o n  of supernovae 
and it i s  found t h a t  t h e  frequency of occurrence 
of supernova i n  t h e  Milky Way i s  about one i n  every 
50 yea r s  on t h e  average. 

I .  ANCIENT NOVAE RECORDS 

When a new s tar  explodes,  i t s  b r igh tness  can inc rease  s e v e r a l  /l** 
thousand t o  t e n s  of thousand times i n  a few days,  and when a super- 
nova explodes,  i t s  b r igh tness  can inc rease  hundreds of thousands t o  
s e v e r a l  m i l l i o n  t i m e s .  These phenomena, however, can b a r e l y  be seen. 

* This a r t i c l e  w a s  presented a t  t h e  Peking S c i e n t i f i c  Discussion 
Meeting of 1964, publ ished i n  t h i s  Journal and t h e  Science Journal  
a t  t h e  same time. By t h e  t i m e  of pub l i ca t ion  i n  t h i s  J o u r n a l ,  it 
had been r ev i sed  t o  a c e r t a i n  e x t e n t .  

Note: Numbers i n  t h e  margin i n d i c a t e  paginat ion i n  t h e  o r i g i n a l  
fo re ign  t e x t .  



Since t h e  appearance of Ophiuchu i n  1604, no supernova has  
appea red . in  our galaxy f o r  360 y e a r s ( ' ) .  About an average of 50 
new stars appear each yea r ,  bu t  not  many are b r i g h t  enough t o  be 
seen by t h e  naked eye. There w e r e  f ive i n  t h e  n ine teen th  century 
and s i x t e e n  i n  t h e  f i r s t  f i f t y  yea r s  o f  t h e  twen t i e th  century ( R e f .  1). 
Under t h e s e  circumstances,  i n  o rde r  t o  s tudy t h e  novae and supernovae, 
t h e  astronomers have t o  r e s o r t  t o  h i s t c r i c a l  records of new stars.  
Even more than 110 yea r s  ago, a French scho la r  of  Chinese c l a s s i c s ,  
E. B io t ,  had a l r eady  not iced t h a t  China i s  abundant i n  t h i s  material. 
Based on t h e  d a t a  of WSn Hsien Thung Khao ( H i s t o r i c a l  I n v e s t i g a t i o n  
of Publ ic  Affairs)  and H s i i  WSn Hsien Thung Khao (Continuation of t h e  
H i s t o r i c a l  I n v e s t i g a t i o n  of Publ ic  A f f a i r s ) ,  he put  t h e  s t r ange  stars 
i n  order  ( inc lud ing  new stars,  comets, and even me teo r s ) ,  observed 
by t h e  Chinese up t o  1640, and published t h i s  i n  t h e  French Astronomi- 
c a l  Almanac of 1846 (Ref. 2 ) .  This drew t h e  a t t e n t i o n  of t h e  Europeans. 
After  t h i s ,  K. Houmboldt ( R e f .  3 )  and E.  Zinner (Ref. 4 )  of  Germany, 
K. Lundmark of Sweden ( R e f .  5 )  and Issei  Yamamoto ( R e f .  6 )  of  Japan,  
r e s p e c t i v e l y ,  compiled ancient  star t a b l e s ,  based on t h i s  material  and 
o t h e r  s c a t t e r e d  material. The m a t e r i a l  used by them i s ,  however, not 
complete. For example, i n  Zinner 's  Table,  t h e  t h r e e  supernovae t h a t  
appeared i n  1054, 1572, and 1604 a r e  not  l i s t e d  a t  a l l .  Also, I s s e i  
Yamamoto's t a b l e  d i d  not  u t i l i z e  t h e  obse rva t iona l  m a t e r i a l  of Japan 
i t s e l f .  

The author  compiled t h e  "Ancient Novae Table" i n  1955, based on 
t h e  h i s t o r i c a l  material  of China and Japan, and l i s t e d  90 p o s s i b l e  
novae observed by t h e  naked eye - t h e  o l d e s t  s t a r t i n g  from t h e  records 
of t h e  fou r t een th  century B. C . ,  and t h e  most r e c e n t  extending up t o  1700 
(Ref.7).Since p u b l i c a t i o n ,  t h i s  Table has been widely r e f e r r e d  t o  by 
astronomers i n  every country.  However, today - a f t e r  nine years  have 
passed - t h i s  Table a l s o  has i t s  incompleteness and d e f e c t s .  F i r s t  of  
a l l ,  t h e  abundant Korean records a r e  not  included;  i n  a d d i t i o n ,  some 
of t h e  stars i n  t h e  Table have a l r eady  been found t o  a c t u a l l y  be comets. 
I n  1962, Ho Ping Yu of Malaya Universi ty  a l s o  pointed out s e v e r a l  e r r o r s  
( R e f .  8 ) .  

Considering t h a t  t h e  record of anc ien t  novae i s  s t i l l  of some s i g -  
n i f i c a n c e  t o  f u t u r e  astronomical r e sea rch ,  based upon widely c o l l e c t e d  
material, w e  have r e c e n t l y  re-examined and compared t h e  r e l a t e d  h i s t o r i -  
c a l  m a t e r i a l  of t h e  t h r e e  c o u n t r i e s ,  China, Korea and Japan. Since 
t e c h n i c a l  terms used i n  ancient  t imes a r e  intermingled,  it i s  very d i f -  
f i c u l t  t o  d i s t i n g u i s h  between t h e  novae and t h e  comets. Based upon 
modern astronomical knowledge, we  have e s t a b l i s h e d  a few c r i t e r i a  f o r  
d i s t i ngu i sh ing  a new s tar :  

(1) 
of Centaur, and t h e  new s tar  of September, 1956, in  t h e  Ursa Minor 
are a l l  regarded as p o s s i b l e  supernovae. 
been confirmed. 

The rl-star which exploded i n  1843 i n  S a g i t t a r i u s ,  t h e  1928 new s t a r  

However, t h i s  has not y e t  
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1. Any o b j e c t  t h a t  changes p o s i t i o n  or has a t a i l ,  no m a t t e r  
whether it i s  recorded as a guest  star or a comet, i s  regarded as a 
comet and i s  not  included. 

2 .  Those o b j e c t s  which have d i r e c t i o n  only and no d e f i n i t e  
p o s i t i o n  - which gene ra l ly  means t h a t  t hey  can be seen i n  t h e  e a s t  
before  s u n r i s e ,  and i n  t h e  w e s t  a f te r  sunset  - are t o o  c lose  t o  
t h e  sun, and t h e  p o s s i b i l i t y  of being a comet i s  g r e a t .  Therefore, 
t hey  are no t  included. 

3.  Those o b j e c t s  which are l o c a t e d  far from t h e  Milky Way and /2 
are nea r  t h e  e c l i p t i c  are excluded. 

4. Long stars,  f a l l i n g  stars and candle-flame stars are exclu- 
ded. These are only synonyms f o r  a comet. 

5.  I n  case t h e  name "Hui Hsing" i s  used i n  t h e  r eco rd ,  a f t e r  
s t r i c t  examination, it i s  gene ra l ly  excluded. However, when t h e  name 
"Hsing pol' l is  used, it i s  gene ra l ly  accepted - i f  it has a d e f i n i t e  
pos i t i on .  This i s  due t o  t h e  f a c t  t h a t ,  i n  t h e  "Chin Shu Astronomi- 
c a l  Notes", t h e  d e f i n i t i o n s  are: 'Hui' - means, po in t ing  i n  one direc-  
t i o n ;  'Po' - means, l i g h t  shoot ing i n  a l l  d i r e c t i o n s .  The p o s s i b i l i t y  
of an ob jec t  being a new s tar  i s  g r e a t e r  i n  t h e  case  of "Po-Hsing" 
than it i s  i n  t h e  case of "Hui Hsing". 

6 .  When a conspicuous comet appears f o r  a h a l f - ~ e a r ,  it should 
be c a r e f u l l y  examined. 

7. If t h e  above s i x  s tandards are f u l f i l l e d ,  t h e  d a t a  f o r  p o s s i b l e  
novae are compared wi th  those  14,500 or more v a r i a b l e  stars i n  t h e  
"Variable S t a r  Table" (Ref. 9 )  , published i n  1958 t o  determine whether 
they p e r t a i n  t o  o t h e r  t ypes  of  v a r i a b l e  stars.  I f  t h e  a n s w e r  i s  i n  t h e  
a f f i rma t ive ,  t hey  are not accepted. 

After  t h e  above seven s t e p s  of  examination have been t aken ,  only 
90 o b j e c t s  - out of n e a r l y  one thousand - can be  regarded as novae. W e  
have compiled a Table,  which i s  a t t ached  t o  t h e  end of  t h i s  paper ,  t o  
s e rve  as a r e fe rence  f o r  t h o s e  who work i n  t h e  f i e l d  of astronomy. 

Compared with t h e  "New Table of Ancient Novae", t h e  present  Table 
r e t a i n s  53 of  t h e  o r i g i n a l  i t e m s ,  e l imina t ing  37 of them ( t h o s e  i n  t h e  
annals  having no d e f i n i t e  p o s i t i o n s ,  and those  which are proved t o  be 
comets or v a r i a b l e  s t a r s ;  f o u r  o b j e c t s  w e r e  combined t o  make two ob- 
j e c t s ) ,  and 37 o b j e c t s  were newly added (among t h e s e ,  t hose  of Korea 
comprise one-half) .  The following f a c t s  should be pointed o u t :  

(1) 

( 2 )  Among t h e  newly-added 37 o b j e c t s ,  t h e r e  i s  one from 

Among t h e  o r i g i n a l  53 i tems,  t h e  information on some has 
inc reased  ; 

V i e t  N a m ,  be s ides  those  of China and Korea; 
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( 3 )  I n  o rde r  t o  complete t h e  material, we  have i n s e r t e d ,  
i n  chronological  o rde r ,  seven i t e m s  o f  r e l a t e d  material  
from Arabia and Europe, but  re-numbered wi th  Roman 
l e t t e r s  j 
Those which appear i n  t h e  annals  o f  t h e  t h r e e  coun t r i e s ,  
China, Korea and Japan, have a square b racke t  a t  t h e  
t o p  of t h e  Arabic numeral. 

( 4 )  

There are f o u r  such cases .  

11. SUPERNOVAE AND RADIO SOURCES (RADI0,STARS) 

Among t h e s e  90 i t e m s ,  t h e  most i n t e r e s t i n g  i s  t h e  new star t h a t  
appeared i n  t h e  yea r  1054. 
Mayallyand J. H. Oort proved t h a t  it i s  t h e  previous form of t h e  Crab 
Nebula i n  Taurus (Ref. 10  - 1 2 ) .  Observations i n  t h e  1920s have shown 
t h a t  t h e  Crab Nebula i s  continuously expanding a t  a speed of 1100 k i l o -  
meters p e r  second. 
nebula by t h e  angular speed of  c i r cumfe ren t i a l  expansion, one can de- 
termine t h a t  t h i s  nebula s t a r t e d  t o  expand from one po in t  about one 
thousand yea r s  ago. A t  t h i s  same t i m e ,  China and Japan recorded a 
guest star at t h e  same p o s i t i o n .  Judging from t h e  g r e a t  speed of  ex- 
pansion of  t h e  Crab Nebula, t h i s  guest  star must be  a supernova. 
Chinese and Japanese astronomers found t h i s  supernova almost a t  t h e  
same t i m e .  It i s  recorded i n  g r e a t e s t  d e t a i l  i n  China. The l i g h t  va r i a -  
t i o n  curve,  drawn according t o  t h e s e  r eco rds ,  agrees  with t h a t  of t h e  
supernova - which i s  t h e  c l e a r e s t  case of a supernova up t o  t h e  present  
- which appeared i n  1938 i n  t h e  star s e r i e s  NGC 4182. 
adequate s u b s t a n t i a t i o n  of  t h e  r e l i a b i l i t y  of t h e  anc ien t  observat ions 
i n  t h e  E a s t .  

I n  t h e  yea r  1942, J. J. L. Duyvendak, N .  U. 

Dividing t h e  angle  diameter (about 5 ' )  of t h i s  

This provides 

A f t e r  t h e  invent ion of  t h e  r a d i o  t e l e s c o p e ,  it w a s  found i n  1949 
t h a t  t h e  Crab Nebula i s  a r a d i o  source ( R e f .  13) .  It emits high-inten- 
s i t y  r a d i o  waves. The wavelength ranges from 7.5 meters t o  3.2 cm. 
The s h o r t e r  t h e  wavelength, t h e  weaker i s  t h e  r a d i o  i n t e n s i t y .  If t h e  
v a r i a t i o n  curve of t h e  r a d i o  i n t e n s i t y  and l i g h t ' i n t e n s i t y  of t h i s  
nebula (with r e spec t  t o  frequency) a r e  p l o t t e d  on a c h a r t ,  it can be 
seen t h a t  t h e  two r ep resen t  two sec t ions  of t h e  same curve. This i s  
a very impressive and i n t e r e s t i n g  discovery.  
wave emit ted by t h e  Crab Nebula has t h e  same o r i g i n  as t h e  r a d i o  wave. 
This i s  not t h e  usual heat  r a d i a t i o n  due t o  high temperature of p l a n e t s ,  
but  r a t h e r  i s  an a c c e l e r a t i o n  r a d i a t i o n  which i s  generated when high- 
energy e l e c t r o n s  are acce le ra t ed  i n  a magnetic f i e l d  ( R e f .  1 4 ) .  A f t e r -  
wards, a t  t h e  p o s i t i o n  where, i n  1572 and 1604, t h e  supernova exploded, 
it w a s  poss ib l e  t o  t ake  p i c t u r e s  of  t h e  nebula ,  and r a d i o  waves w e r e  
a l s o  received ( R e f .  15 - 1 6 ) .  Therefore,  an important assumption w a s  
drawn: whenever a supernova explodes,  a nebula i s  e j e c t e d  and t h e  ne- 
b u l a  forms a r a d i o  source.  The v a l i d i t y  of t h i s  assumption, on one 
hand, must be t e s t e d  by many more observat ions.  On t h e  o the r  hand, 
t h e  annals of  ancient  observat ions can provide some evidence and c lues  

It shows t h a t  t h e  l i g h t  
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as t o  i t s  v a l i d i t y .  I n  t h e  l a t t e r  r e s p e c t ,  t h e  anc ien t  annals  of t h e  
E a s t  can make s i g n i f i c a n t  con t r ibu t ions .  

The supernova which appeared a t  Cassiopeia i n  1572 is  now c a l l e d  
"Tycho supernova", because t h e  Danish astronomer Tycho Brahe c a r e f u l l y  - /3 
observed it. However, from the"Co1lection of Information on t h e  Ming 
Dynasty",the "Ming Sh i  Lu", it can be seen t h a t  t h e  s tar  w a s  found i n  
China 3 days be fo re  Tycho discovered it, and w a s  observed for two 
months longer .  Our obse rva t iona l  pe r iod  extends from November 8 ,  1572 
(3 rd  day, 10 th  month of  Ming Rong Chin, 2nd y e a r )  t o  June,  1574 (Ming 
Wan L i ,  second y e a r ,  4 th  month). Tycho performed h i s  observat ions from 
November 11, 1572, t o  March 1 5 ,  1574. 
nova. It s t a t e s  i n  t h e  "Actual Records of Einperor Shuan Chu" (Shuan Chu 
Su Lu): "In t h e  10 th  month of Shuan Chu, 5th y e a r ,  a guest  s tar appeared 
at  t h e  s i d e  of Cheh Hsing, which w a s  l a r g e r  t han  Venus". 

Korea a l s o  recorded t h i s  super- 

The supernova which appeared a t  t h e  Ophiuchus i n  1604 i s  now 
c a l l e d  t h e  Kepler supernova. Kepler,  a German astronomer, has publ ished 
t h e  r e s u l t s  of a twelve-month observat ion of t h i s  s t a r .  According t o  
t h e  "History of t h e  Ming Eynasty" (Ming S h i h ) ,  t h e  Chinese found t h i s  
star (October 1 0 ,  1604) only one day l a t e r  than t h e  I t a l i a n  physician,  
whose name i s  unknown, and a l s o  performed observat ions f o r  n e a r l y  one 
year  (from October 1 0 ,  1604, u n t i l  October 7 ,  1605) , only two days 
l e s s  t han  t h e  obse rva t iona l  t ime i n  Europe. In  Korea, although t h i s  
star w a s  found t h r e e  o r  four  days l a t e r  than i n  Europe o r  China, it 
w a s  observed punctual ly  every n igh t  f o r  more than f i v e  months. I ts  
p o s i t i o n  and i t s  l i g h t  i n t e n s i t y  w e r e  measured. When it r a i n e d ,  it w a s  
p a r t i c u l a r l y  noted that ''no observat ions performed t h i s  night"  (Ref.  1 7 ) .  
The l i g h t  v a r i a t i o n  curve i s  drawn according t o  t h e  Chinese and Korean 
annals .  
according t o  t h e  European record i s  a l s o  p l o t t e d  with a broken l i n e  on 
t h e  same f i g u r e  (F igu re  1). 

For purposes of comparison, t h e  curve drawn by Baade (Ref.  18) 

Apparently, t h e r e  i s  a g r e a t  d i f f e rence  between t h e  two. Accor- 
ding t o  t h e  Korean r eco rd ,  t h e  maximum occurred on October 28. 
as l a r g e  as Venus and, according t o  t h e  record of Kepler ,  it appeared 
on October 17, b r i g h t e r  t han  J u p i t e r .  It appears t h a t  t h e  Korean 
record i s  more, r e l i a b l e .  On October 17 ,  t h e  record of  Korea a l s o  states, 
Ifas b i g  as Su i  h s ing  ( t h e  Year s ta r ,  J u p i t e r ) " ,  which agree with Kepler ' s  
observat ions.  There i s  no obse rva t iona l  record i n  Europe f o r  t h e  pe r iod  
between October 17 and January 3. 

It w a s  

The above stars r ep resen t  t h e  t h r e e  supernovae i n  t h e  Milky Way 
which are p u b l i c l y  recognized. 
t h r e e  supernovae, it s e e m s  p o s s i b l e  t o  formulate t h e  fol lowing two 
s tandards f o r  t h e  purpose of d i s t i n g u i s h i n g  t h e  supernovae from t h e  
h i s t o r i c a l  novae annals .  

Based on t h e  s p e c i a l  f e a t u r e s  of  t h e s e  

1. Brightness  i s  e s p e c i a l l y  g r e a t ,  and pe r iod  of  v i s i b i l i t y  i s  

5 

L 



espec ia l ly  long. The v i s i b i l i t y  per iods of t h e  above t h r e e  supernovae 
a re  a l l  g r e a t e r  t han  one year .  The fou r  b r i g h t e s t  novae of t h e  twent ie th  
century,  except f o r  Hercul is  - t h e  new star of 1934 - have v i s i b i l i t y  
per iods which are a l l  less than  one year. If a nova becomes as b r i g h t  
as Venus, t hen  - before  and a f te r  t h e  change - it i s  a l ready  a s tar  
which can be seen by t h e  naked eye and could be d i s t ingu i shed  by t h e  
people of anc ien t  ages. 

2.  I f  t h e r e  i s  a r ad io  source at t h e  p o s i t i o n  where a nova ex- 
plodes,  and i f  t h e  r ad io  source has  non-heat r a d i a t i o n  p r o p e r t i e s ,  then  
t h i s  nova must be  a supernova ( R e f .  19). 

These two condi t ions can be  used t o  supplement each o ther .  On t h e  
one hand, one can t r y  t o  f i n d  a r ad io  source at t h e  p o s i t i o n  where t h e  
t h e  f irst  condi t ion i s  f u l f i l l e d .  On t h e  o t h e r  hand, one can t r y  t o  
f i n d  t r a c e s  and records of a supernova where t h e r e  i s  a r ad io  source.  
W e  s h a l l  d i scuss  below t h e  r e l a t i o n  between several poss ib l e  novae and 
t h e  r ad io  source.  

1. “ I n  t h e  2nd yea r  of t h e  Chung-Phing pe r iod ,  i n  t h e  t e n t h  month, 

It w a s  as b i g  as t h e  h a l f  of a bamboo m a t  
on a kuei-hai day, a gues t - s ta r  appeared i n  the  midst of t h e  cons te l la -  
t i o n  Nan Men ( a ,  B Centaurus).  
and showed five colors  i n  t u r n ,  now b r igh ten ing ,  now dimming. It dimin- 
i shed  i n  b r igh tness  l i t t l e  by l i t t l e ,  and f i n a l l y  disappeared i n  t h e  6 th  
month of t h e  following yea r . ”  This s e c t i o n  i n  t h e  “Book of t h e  Later  Han 
Dynasty’’ (Hou Han Shu) may be t h e  e a r l i e s t  record of a supernova i n  t h e  
world( ) . This supernova appeared, t h e r e f o r e  , between t h e  a and &star 
of Centaurus about twenty months l a t e r .  I ts  coordinate  p o s i t i o n  i n  1950 
(pos i t i ons  used below are a l l  converted t o  1950) i s :  

- /4 a = l h h ,  6 = - 6 O O .  

Considering i t s  very l a r g e  south c e l e s t i a l  l a t i t u d e  and t h e  f a c t  t h a t  it 
i s  loca ted  s o  c lose  t o  t h e  horizon,  it i s  very easy t o  understand t h e  
l i n e s  s t a t i n g ,  “it showed f i v e  co lors  i n  t u r n ” .  This i s  an o p t i c a l  phe- 
nomenon which occurs when a b r i g h t  p l ane t  comes c lose  t o  t h e  horizon,  
b l ink ing  co lo r fu l ly  and in t ense ly .  The p a r t  which i s  hard  t o  understand 
i s  t h e  statement , ‘ I  . . . . as b i g  as a h a l f  of a m a t  .” 
i s  akbamboo m a t .  
a comet. However, it remained at  the same p o s i t i o n  f o r  twenty months. 
This f a c t  r u l e s  out t h e  p o s s i b i l i t y  of i t s  being a comet. It looks l i k e  
t h e  charac te r  ‘‘E” i s  a mispr in t  f o r  ‘‘E’’ . 
boo r u l e  used by t h e  astronomers. 
t o  use t h e i r  t o o l s  t o  compare the  s i z e  of stars.  
t e n t h  month of Hou H a n  i s  about t h e  Autumn Equinox season,  t h e  c o n s t e l l a t i o n  

The m a t  r e f e r r e d  t o  
When a star i s  as b i g  as a bamboo m a t ,  it seems t o  be 

The l a t t e r  i s  a type of bam- 
It would be very n a t u r a l  f o r  astronomers 

Considering tha t  the  

J. Needham of England f e l t  t h a t  t h e  record  a l s o  pe r t a ined  t o  a 
supernova and t h a t  it could be r e l a t e d  t o  t h e  r a d i o  star 2 ~ 1 4 0 6  ( R e f .  
20) .  
i n s c r i p t i o n s ,  w e  consider  it more appropr ia te  t o  start  from t h i s  po in t .  

( 1 )  

However, s ince  t h e r e  are s t i l l  d i f f e r e n t  explanat ions of t h e  old 
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Light Var i a t ion  Curve of t h e  1604 Nova o f  t h e  Ophiuchus 
( V i s i b l e  S t a r  Rank) 

The s o l i d  l i n e  r ep resen t s  t h e  records of  China and Korea. 
There were no records from November 27, 1604, t o  December 
25, 1604, because t h e  d i r e c t i o n  of  t h e  Nova w a s  t o o  c l o s e  
t o  t h e  Sun and could not be observed. The broken l i n e  
r ep resen t s  d a t a  by Baade according t o  European observa- 
t i o n a l  records.  There were no European records from 
October 18, 1604, t o  January 2 ,  1605 ( i n d i c a t e d  by t h e  
do t t ed  l i n e  i n  t h e  f i g u r e ) .  

- 

- 

- 

- 

- 

Centaurus and t h e  Sun almost s e t  below t h e  horizon at t h e  same time. 
Therefore,  t h i s  star should be v i s i b l e  i n  t h e  daytime. Since it w a s  s o  
b r i g h t  and d i d  not  move f o r  a long pe r iod  of t i m e ,  it must have been a 
supernova. I. S. Shklovskiy assumes t h a t  t h e  comparatively i n t e n s e  
r ad io  s t a r  ( a  = 13h35m, 6 = 60° 1 5 ' )  of t h e  Centaurus w a s  formed when 
t h i s  supernova exploded ( R e f .  2 1 ) .  

2. I n  1954,  G .  A .  Shayn and I. S. Shklovskiy assumed t h a t  t h e  
nebula IC443 i s  t h e  remainder of t h e  g r e a t  s tar  which appeared below t h e  
Eastern Well (Tung Ching) i n  t h e  t h i r d  month of  t h e  second y e a r ,  of t h e  
PGng Chen pe r iod  of  t h e  T'an WGn Tsung Reign i n  China. This nebula i s  
a l s o  a r a d i o  source (Ref. 22 - 23) .  A t  t h a t  t i m e  t h e  author  thought t h a t  
t h i s  guest  s tar  w a s  not  a nova, bu t  a Halley Comet (Ref. 7 ) .  It i s  now 
considered t o  be a nova. There a r e  two reasons f o r  t h i s .  One reason i s  
t h a t  on t h e  28th day of t h e  4th month, t h e  ob jec t  w a s  at Leo, and moved 
t o  Gemini on t h e  29th day. It had moved 4 5 O  i n  one day, which i s  impossi- 
b l e .  The second reason i s  t h a t ,  according t o  t h e  c a l c u l a t i o n  of  t h e  
o r b i t a l  t r a c e s  of  t h e  Halley Comet, i t s  r eve r se  r o t a t i o n  should occur at 
t h e  end of  t h e  4 th  month a t  Leo, not a t  Gemini. 

However, i f  it i s  assumed t h a t  t h i s  nova i s  t h e  previous form of  
IC443,  a problem i s  s t i l l  encountered, because t h e  p o s i t i o n  of  t h i s  
nebula i s  between t h e  q and v-star of Gemini. However, according t o  
t h e  o r i g i n a l ,  t h e  nova i s  below Tung Ching, i . e .  , south of t h e  E-star 
of  Gemini, and t h e s e  two p o s i t i o n s  are much t o o  fa r  a p a r t .  It i s  more 
reasonable t o  assume t h a t  t h e  star r e f e r r e d  t o  i n  t h e  following statement 
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i s  t h e  previous form of t h i s  nebula.  
day of the f irst  month i n  t h e  t h i r d  yea r  of t h e  Wei dynasty,  Thai YEn 
re ign  per iod  (February 26, 437) , a s ta r  appeared i n  t h e  east a t  Chen 
Chou (3-5 PM) a t  about t h e  "Chin" pos i t i on .  It w a s  reddish-yellow and 
as b i g  as an orange". Since t h i s  star could be seen before  3 PM i n  t h e  
afternoon i n  t h e  e a s t e r n  sky, i t s  v i s i b i l i t y  magnitude must be about 
-hm. The d is tance  of t h e  nebula known now i s  2,000 parsec dis-  
tance .  
parsec d i s t ance ,  t hen  t h e  absolu te  s t e l l a r  magnitude of  t h i s  super- 
nova a t  i t s  m a x i m u m  s i z e  i s  about - lgm, and i s  t h e  l a r g e s t  among t h e  
supernovae. 

The o r i g i n a l  s ays ,  "On t h e  J6n Wu 

Taking t h e  l i g h t  absorpt ion co r rec t ion  t o  be 1% per  1,000 

On t h e  o the r  hand, the  nova under the Eastern W e l l  (Tung 

Like 1'2443, 

Ching) 
may correspond t o  another  r ad io  source CTB-21 ( R E f .  24) .  A t  the  
p o s i t i o n  of t h i s  r a d i o  source,  t h e r e  i s  a Rose nebula.  
it has a f i n e  s t r u c t u r e  and may poss ib ly  be t h e  remainder of a super- 
nova. 

3. I n  the  "New Book of t h e  Tang Dynasty" (Shin Tang Shu) and 
t h e  " Inves t iga t ion  of Publ ic  A f f a i r s "  (WEn Hsien Thung Khao), it s t a t e s :  
"On the Ping Sheng day of t h e  fou r th  month i n  t h e  f irst  yea r  (667 AD) of 
t h e  Chong Tsang r e ign  per iod ,  a comet appeared i n  t h e  no r theas t ,  among 
t h e  Five Chariots  (Wu chhs) ,  t h e  Pleiades ( P i  and Mao), and disappeared 
on t h e  I - H a i  day." I n  t h e  "Old Book of t h e  Tang Dynasty" (Chiu Tang Shu) ,  
and the  "Important Records of t h e  Tang Dynasty" (Tang Fe i  Yan), it s t a t e s :  
"In t h e  fou r th  month of t h e  f i r s t  year  of  t h e  Chhong Tsang re ign  per iod  
(668 A D ) ,  a comet m e t  t h e  Five Chariots (Wu chhE) , . . . it belonged t o  
t h e  Po Hsing category,  and w a s  not very b r i g h t ,  . . . disappeared on t h e  
twenty-second day." These two i t e m s  a c t u a l l y  were r e f e r r i n g  t o  t h e  
same th ing .  T h i s  i s  due t o  t h e  f a c t  t ha t  t h e  Ping Shen day of t h e  
fou r th  month i n  t h e  second yea r  of t h e  Chhen Fung r e ign  per iod i s  t h e  
26th day of t h e  fou r th  month. I - H a i  day i s  a l ready  May 15 th ,  but  not  
i n  t h e  fou r th  month. And t h e  Ping Shen day of t h e  fou r th  month i n  t h e  
t h i r d  year  of t h e  Chhen Fung r e ign  per iod  i s  t h e  second day of t h e  fou r th  
month. I - H a i  day i s  t h e  21st day, which d i f f e r s  by only one day from t h e  
record ,  which s t a t e s :  "disappeared on t h e  22nd day". 
Chhen Fung i s  t h e  first year  of Chhong Tsang. Based on t h i s ,  t h e  charac- 
t e r  "z" (two) i n  t h e  Shin Tang Shu i s  a mispr in t  f o r  t h e  charac te r  

The t h i r d  yea r  of 

''=" - ( t h r e e ) .  

With respec t  t o  t h e  astronomical phenomenon, Korea a l s o  has two 
p ieces  of information. 
(San Kuo Shu Ch i ) ,  and t h e  "Revised Edi t ion  of t h e  Remarks on Publ ic  
Affairs" (Cheng Pu W@n Hsien Khao) , it s ta tes:  "In t h e  fou r th  month 
of t h e  e ighth  yea r  of Shin R o  W6n Wu Wang, a comet watches t h e  Sky Ship." 
It a l s o  s ta tes :  "In t h e  fou r th  month of t h e  summer of t h e  27th year  
of t h e  Kao Kou L i  Pao Tsang Wang re ign  per iod ,  a comet w a s  seen between 
a n  and T s a i . "  According t o  these  four  s ta tements  of t h e  Chinese and 
Korean annals , e s p e c i a l l y  not ing t h e  cha rac t e r  "SOU" ( t o  watch) i n  
"San Kuo Shu C h i " ,  it can be assumed t h a t  t h i s  i s  a nova, w i t h  a p o s i t i o n  

I n  the  "His to r i ca l  Records of  Three Countries" 



i n s i d e  t h e  l o n g i t u d i n a l  region of Tsai-Su s t a r  and Ahu-Su s ta r ,  between 
t h e  Five Chariots  (Wu chh6) 

a, = hh 30m 6 = 4 5 O .  
Right a t  t h i s  p o s i t i o n ,  t h e r e  i s  a r ad io  source CTB-13. 
i s  

I ts  pos i t i on  

R. W. Wilson and J. G. Bolton pointed out  i n  1960, based on t h e  s t ruc -  
t u r a l  na ture  of t h e  r a d i o  source,  t h a t  it must be t h e  remainder of t h e  
explosion of a supernova (Ref. 25) .  This i s  a l s o  our conclusion. 

4. The statement , "On t h e  Ping Wu day, t h e  t h i r d  month of t h e  
second year  of Yung Shung r e i g n ,  a comet appeared a t  t h e  nor th  of t h e  
"Five Chariots" (Wu Chhs) f o r  twenty-five days,  and disappeared on 
t h e  Hsin Wei day of t h e  fou r th  month" which i s  i n  "Hsin T'ang Shu" and 
"Chiou T'ang Shu", and a l s o  t h e  statement "In t h e  t e n t h  month of t h e  
t h i r d  year  of Hsin Ro Shen Wen Wang re ign  per iod ,  a comet appeared at 
t h e  "Five Chariots" (Wu Chhs) - which i s  i n  "San Kuo Shu Chi" - a r e  
poss ib ly  descr ib ing  t h e  same phenomenon. The Ping Wu day of t h e  t h i r d  
month i n  t h e  second yea r  of Yung Shung r e ign  t o  t h e  Hsih Wei day of t h e  
fou r th  month correspond t o  Apr i l  20, t o  May 1 5 ,  684 A.D.  Wu ch6 i s  t h e  
Charioteer  (Auriga) .  Af t e r  May 1 5 ,  t h e  sun gradual ly  approaches t h e  
Char io teer ,  and t h e r e f o r e  it cannot be seen. Af t e r  a h a l f  yea r ,  t h e  
Charioteer  can be seen i n  t h e  e a s t ,  i n  t h e  l a t t e r  h a l f  of t h e  n igh t .  I n  
October t h e  width of  i t s  l i g h t  v a r i a t i o n  curve i s  t h e  l a r g e s t ,  and t h i s  
w a s  observed by t h e  Korean astronomers. Today, t o  t h e  nor th  of t h e  Five 
Chariots  (Wu chhC) , t h e r e  i s  a s t rong  r ad io  s tar ,  t h e  Cart Driver  A. 

- / 5  

J. L. Steinberg and J. Lequex of France have poin ted  o u t ,  i n  t h e  
book "Radioastronomy" (Ref 26) which they  wrote i n  1960, t h a t  t h i s  r ad io  
s tar  must be t h e  remainder of a model I1 supernova. The l i g h t  i n t e n s i t y  
of a model I1 supernova i s  r e l a t i v e l y  low when it i s  very b r i g h t ,  and t h e  
l i g h t  v a r i a t i o n  curve has a maximum width (Ref 27) .  

5. I n  1963, Yu. P. Pskovskiy connected CTA-1 wi th  t h e  supernova i n  
t h e  Chinese annals  which exploded i n  t h e  year  902. 
t i n g  t h e  d i s t ance  from t h e  diameter of a ce l lu lose - l ike  substance of 
t h e  nebula (100-150 parsec d i s t ance )  he found t h e  s t e l l a r  magnitude 
a t  maximum l i g h t  i n t e n s i t y  t o  be - 8d. 
curve of Cassiopeia  B y  t h e  supernova CTA-1 can be seen f o r  about two 
years .  I n  China, t h e  statement i n  t h e  annals  t h a t  , "In t h e  f irst  month 
of t h e  second yea r  of t h e  Tieng Fu r e ign  of t h e  T'an dynasty (902 A . D . ) ,  
a guest  s tar which w a s  l i k e  a peach, appeared beneath t h e  Purple  palace 
(Tzu Kung Fua K a i  Hsing) ,  ..... disappeared t h e  next year" ,agrees  - i n  
p o s i t i o n ,  b r igh tness ,  per iod  of v i s i b i l i t y ,  e t c .  - with  t h e  above 
conclusion. (Ref 28) .  

From CTA-1, estima- 

According t o  t h e  l i g h t  v a r i a t i o n  
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6. The Arabian h i s t o r i a n  of t h e  t h i r t e e n t h  century , Barhebraeus , 
wrote i n  h i s  Arabian "History of Dynasties" t h a t ,  "In t h e  396th yea r  of 
t h e  Moslem ca lendar ,  a s ta r  as b r i g h t  as Venus appeared. I t s  l i g h t  
shone i n  a l l  d i r e c t i o n s ,  almost l i k e  t h e  moon, and disappeared a f te r  
four  months" ( R e f .  29 ) .  P r i o r  t o  t h i s  , another  Arabian h i s t o r i a n  Ibn 
al-Athir  a l s o  wrote i n  h i s  "General History" t h a t ,  "On t h e  1st of t h e  
8 th  month i n  t h e  396th yea r  of h i s  Moslem ca lendar ,  a very l a r g e  s tar ,  
which w a s  e x t r a o r d i n a r i l y  b r i g h t ,  appeared at t h e  l e f t  of Chipula of 
I r aq .  It w a s  l i k e  t h e  moon and l a s t e d  u n t i l  t h e  15 th  of t h e  11th  month - 
f o r  a t o t a l  pe r iod  of four months" ( R e f .  30) .  The 396th yea r  of t h e  
Moslem calendar  corresponds t o  1006 AD. 
tween Baghdad and Mecca. Considering t h e  season i n  which t h e  s t a r  
appeared (May 3rd  u n t i l  August 13 th  of t h e  So la r  Calendar ) ,  Shonfeld 
concluded t h a t  t h i s  i s  t h e  record  of an explosion of a nova i n  t h e  
Scorpion. I .  S. Shklovskiy assumedtha t  t h i s  i s  a supernova, and a l s o  
discussed s e v e r a l  r a d i o  stars which may be relate? t o  it ( R e f .  32) .  How- 
eve r ,  i n  t h e  h i s t o r y  books of China and Japan,  t h e r e  a re  d e t a i l e d  records 
of t h i s  star.  According t o  t h e s e  records ,  t h i s  s tar  i s  not i n  t h e  Scor- 
pion o r  i n  t h e  Lupus. It may represent  t h e  explosion of  t h e  Cavalry 
General s tar  ( t h e  k-star of Lupus), because,  i n  the  "Record of t h e  Full 
Moon" ( M e i  Getsu K i )  of  Japan,  it states:  "The Cavalry General star 
changed and increased  i t s  l i g h t " .  
"Important Records of  t h e  Sung Dynasty" (Sung H w e i  Yao Chi Kao), it s t a t e s ,  
"A l a r g e  s ta r  appeared t o  t h e  e a s t  of t h e  chamber, west of t h e  Caval ie r ,  
measuring 3 degrees". 
General s tar .  The Cavalry General i s  now a double s tar .  The l i g h t  spec- 
t r u m  of t h e  two component stars a r e  BO and A g ,  and t h e  absolu te  s t e l l a r  
magnitude i s  0?6. 
stars ( R e f .  33 ) .  The spectrum of a nova a f t e r  v a r i a t i o n  may a l s o  be B 
type  o r  A type.  Thus, t h e  Cavalry General i s  probably a nova a f t e r  var ia -  
t i o n ,  which can be seen by t h e  naked eye. 
present  . 

Chipula of I r a q  i s  loca ted  be- 

I n  t h e  e d i t e d  manuscript  of t h e  

The s tar  at t h i s  p o s i t i o n  i s  a l s o  t h e  Cavalry 

Recent ly ,  it w a s  found t h a t  many novae a re  double 

(The only one known up t o  t h e  

7. I n  t h e  Japanese "Mirror of My Wife" (Wagazuma Kagami), it s ta tes :  
" A t  t h e  t ime of H s i i ,  on August 7 ,  1181, a gues t  s tar w a s  seen i n  t h e  east ,  
as b i g  as Sa turn ,  and w a s  b l u i s h  red.  There i s  no o the r  record  of it 
after i t s  appearance i n  1006 AD, e t c . " .  The Chinese "Book of t h e  Sung 
Dynasty" (Sung Shu) and "Book of the Chin Dynasty" (Chin Shu) a l s o  re-  
corded t h i s  guest  s tar:  
e ighth  year  of t h e  Siung S i  re ign  of t h e  Sung dynasty ( t h e  twenty- f i r s t  
yea r  of t h e  Ta-Ting r e ign  of t h e  Chin dynasty)  (August 6 t h ,  1181), a guest 
s tar appeared at Khuei Hsiu ( c o n s t e l l a t i o n )  , invaded t h e  Tzwan She s ta r ,  
and l a s t e d  f o r  one-hundred and e ighty- f ive  days. It disappeared on t h e  
Kuei Yu day of t h e  f irst  month of t h e  next  year".  This probably i s  t h e  
record of a supernova appearing a t  Cassiopeia.  

"On t h e  Chi Ssu day, t he  s i x t h  month of t h e  

8. "On t h e  I-mao day of t h e  6 th  month, t h e  3rd yea r  of t h e  Cha T a l i  
r e ign  of t h e  Sung dynasty ( Ju ly  28, 1203) , a s tar  appeared i n  t h e  southeast  , 
a t  Wei-su; it w a s  b l u i s h  w h i t e ,  without s t r e a k s  of l i g h t .  It w a s  a guest  
s tar  and as b i g  as Saturn". 
ga t ion  of Publ ic  Affairs" (WSn Hsien Thung Khao) r u l e d  out t h e  p o s s i b i l i t y  
t h a t  a comet w a s  recorded, and it can be regarded as a nova. Taking t h e  

This s ec t ion  of t h e  desc r ip t ion  i n  t he  " Inves t i -  
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f a c t  i n t o  account t h a t  l i g h t  absorpt ion i s  g rea t  i n  t h i s  a r e a  of t h e  sky, t h e  
b r igh tness  of t h i s  s tar  i t s e l f  must be g r e a t e r  t han  it appears,  and it i s  
poss ib l e  t h a t  t h i s  may be a supernova. A t  t h e  p re sen t  t ime,  t h e r e  i s  a r a d i o  
source CTB-37 a t  t h i s  p o s i t i o n .  I ts  photo spectrum index i s  -0.3, and it i s  
of t h e  non-heat r a d i a t i o n  type .  

9. I n  Korea, t h r e e  novae were recorded at t h e  same time i n  t h e  25th / 6  
yea r  of Lee Siuang Tsu (1592). 

Among t h e s e  t h r e e  novae, one w a s  near  t h e  9-star of Cetus ( t h e  Whale), 
with very l a rge  c e l e s t i a l  l a t i t u d e  ( - T O 0 ) .  
t han  f i f t e e n  months. The o t h e r  two were both at t h e  Cassiopeia.  The one 
between t h e  f i r s t  and second stars ( 6  and k-s ta rs  of Cassiopeia)  w a s  v i s i b l e  
for nea r ly  four  months (November 30, 1592 ,un t i l  March 28, 1593) and could 
correspond t o  t h e  r a d i o  s tar  CTB-1. This i s ,  t h e r e f o r e ,  no doubt a super- 
nova a l so .  

I ts  v i s i b i l i t y  per iod  w a s  more 

111. EXPLODING FREQUENCY OF SUPERNOVAE 

I n  conclusion t o  t h e  above s tudy ,  t h e  t h r e e  count r ies  - China, Korea 
and Japan - have recorded a t o t a l  of twelve supernovae i n  t h e i r  h i s t o r y .  
(There a r e  probably more, bu t  t h e s e  must a w a i t  v e r i f i c a t i o n  by t h e  radio- 
astronomers.)  The s tar  longi tude 1, star l a t i t u d e  b ,  s t e l l a r  magnitude m ,  
v i s i b i l i t y  per iod  t ,  and d i s t a n c e  r of t h e  twelve supernovae a r e  l i s t e d  
i n  t h e  t a b l e  on page 12.  

When t h i s  t a b l e  i s  compared with t h e  25 r a d i o  stars,  which may be t h e  
remainder of supernovae, and which were l i s t e d  by D.  E. Harris i n  1962, one 
f inds  t h a t  nine of them have corresponding rad io  sources .  These a r e  desig- 
na ted  by H on t h e  remarks column. This i s  a remarkable number. It i s  un- 
f o r t u n a t e  t h a t  no m a t e r i a l  on t h e  most i n t e n s e  r a d i o  source,  Cassiopeia A ,  
has been found. A t  p r e s e n t ,  it i s  gene ra l ly  assumed t o  be t h e  remainder of 
t h e  supernova which exploded i n  about 1700 (Ref. 35) .  

These twelve supernovae , along with t h e  two possible‘’) supernovae 
among t h e  novae records of Arabic count r ies ,  comprise a t o t a l  of fourteen 
supernovae which have been recorded wi th in  t h e  Milky Way. There have been 
fou r t een  supernovae i n  two thousand y e a r s ,  comprising an average of one p e r  
150 years .  This i s  g r e a t e r  t han  t h e  frequency of one i n  every 359 years  f o r  
each star system which has been suggested by F. Zwicky (Ref. 36) .  

Based on t h e  d i s t r i b u t i o n  of t h e  c e l e s t i a l  longi tude of t h e s e  fou r t een  /20 
supernovae, as shown i n  Figure 2 ,  t h e r e  a r e  more l ead ing  away from t h e  
c e l e s t i a l  c e n t e r  t han  t h e r e  a r e  leading towards t h e  c e l e s t i a l  cen te r .  This 
i s  very s t r a n g e ,  and i s  probably due t o  t h e  following reasons: 

(1) That p o r t i o n  of t h e  Milky Way with a l a r g e  south c e l e s t i a l  

’The nova of Aquila,  observed by t h e  Romans i n  389: 1 = 1 4 O  , b = -4O , 

2The nova of Scorpion observed by t h e  Arabs i n  827’: 1 = 322O, b = + 5 O ,  
t = 21 days , m = 3Tp5. 

t = 4 months, m = -lom. 
11 



r 
Radio Parsec 

No. Supernova Observer Year Remainder Source 1 b t m Distance Remarks 

1 Centaur B China 185 13S6A 282O 0' 20 
Months 

H 

2 Nova at Gemini China 437 IC443 0 6 ~ 2 ~  162 +g -4 2000 H 

3 Nova at Perseus China, Korea 668 Cellulose sub- CTB-13 127 0 19 H 
s tance  Days 
observed 

4 Charioteer A China, Korea 683 04N4A 130 +4 25 1900 H 
Days 

5 Nova of t h e  China 
Cmeloparda l i s  

837 Rose nebula CTB-21 74 0 23 
Days 

6 Nova of t h e  China 
Cas s iope i  a 

902 Dark o p t i c a l  CTA-1 87 +10 2 -8 150 H 
emission arch Years 

~~ ~ ~~ ~ ~~ ~ 

7 Nova of t h e  China, Japan 1054 Crab nebula 05N2A 1 5 5  -3 22 -5 1100 H 
Taurus Months 

8 Nova of t h e  China, Japan 1181 ? 94 +3 185 +1 (2300) 
Cassiopeia Days 

9 Scorpion nova China 1203 Sharpless 51? CTB-37 304 -1 +1 (2300) 

10 Cassiopeia B China, Korea, 1572 Observed 0 0 ~ 6 ~  90 -2 18 -4 360 H 
Europe Months 

11 Nova of t h e  Korea 1592 Cellulose sub- CTB-1 86 0 118 H 

12 Nova of t h e  China, Korea, 1604 Observed CTB-41 332 +5 12 -4 1000 H 

Cassiopeia stance observed Days 

Serpens Europe Months 



837 

Figure 2 

D i s t r i b u t i o n  of Supernovae on t h e  S t e l l a r  Coordinates 

l a t i t u d e  ( c e l e s t i a l  l ong i tude  from 240° t o  300°)  cannot be  seen from t h e  
t h r e e  coun t r i e s  - China, Korea and Japan. 

( 2 )  Those supernovae observed by ancient  people a r e  a l l  r e l a t i v e l y  
c lose  t o  us.  If a supernova explodes a t  a d i s t a n c e  of 10,000 see .  from u s ,  
under t h e  condi t ion of  no s t a r  l i g h t  absorpt ion - assuming t h a t  i t s  m a x i m u m  
absolute  s t e l l a r  magnitude M = -16m - t hen  t h e  v i s i b l e  s te l la r  magnitude 
m = -lm. This would be a s ta r  as b r i g h t  as t h e  Lupus (Wolf),  and would be 
very apparent.  
one thousand parsec d i s t a n c e ,  t hen  under t h e  same cond i t ion ,  m = +1hm. It 
could then  only be seen with a t e l e scope  of  more than  25 cm diameter.  If 
t h e  d i s t ance  i s  5000 parsec d i s t a n c e ,  t hen  under t h e  l a t t e r  cond i t ion ,  
m = +gm, it would then  be b a r e l y  apparent t o  t h e  naked eye. 

I f  t h e  co r rec t ed  value f o r  s tar  l i g h t  absorpt ion i s  1?5 p e r  

L e t  us now assume t h a t  t h e  m a x i m u m  d i s t a n c e  r '  of a supernova which 
can be seen by t h e  naked eye i s  5000 see .  Then t h e  maximum d i s t a n c e  from 
t h e  c e n t e r  of t h e  Milky Way t o  t h e  region where a supernova can explode i s  
r = 9000 s e c .  Due t o  t h e  f a c t  t h a t  t h e  c e l e s t i a l  l a t i t u d e s  of supernovae 
are a l l  s m a l l ,  w e  can d i scuss  t h e  problem on a plane c i r c l e .  Therefore ,  
t h e  r a t i o  of frequency of supernovae explosion w i t h i n  our galaxy f ,  and t h e  
frequency of explosion w i t h i n  t h e  v i s i b l e  r eg ion  f '  i s  

f : f '  = *12:*r'2 

This number i s  probably accu ra t e .  I. S. Shklovskiy and E. Opik 
( R e f .  37) both assume t h a t ,  i n '  t h e  Milky Way system, probably one supernova 
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explodes every 30 y e a r s ,  on t h e  average. During t h e  f irst  s i x t y  years  of 
t h e  Twentieth Century, t h r e e  supernovae exploded, r e s p e c t i v e l y ,  i n  t h e  
Circinus system NGC 3184, 4321, and 6946. 
t o  t h e  following: t h e  explosion frequency i s  r e l a t e d  t o  t h e  mass and s i z e  
of t h e  star system. Large star systems, such as our Milky Way, must have 
a very l a r g e  frequency of explosion ( R e f .  35). 

Recent r e s u l t s  seem t o  po in t  

I n  conclusion, it should be poin ted  out  t h a t  t h e  ca l cu la t ion  of t h e  
explosion frequency f of  supernovae i s  of very g r e a t  s ign i f i cance  i n  
t h r e e  a reas .  F i r s t ,  i n  r ad io  astronomy, t h e  number N of r ad io  stars i n  
t h e  Milky Way with a l i f e t i m e  of l e s s  t han  T s a t i s f i e s  N = T x f .  If f 
i s  known, N can b e  es t imated  (Ref. 32) .  Secondly, it i s  r e l a t e d  t o  t h e  
problem of t h e  o r i g i n  of cosmic rays i n  nuc lear  physics .  According t o  
t h e  theory of l i g h t  emission of t h e  Crab nebula and t h e  s tudy of t h e  
s t e l l a r  magnetic f i e l d ,  it i s  now gene ra l ly  assumed t h a t  supernova explo- 
s ions  represent  t h e  o r i g i n  of cosmic rays.  Thi rd ly ,  it i s  r e l a t e d  t o  t h e  
evolu t ion  of c e l e s t i a l  bodies .  The quest ion of whether t h e  evolut ion of 
a p lane t  must pass through t h e  s t age  of a supernova explosion can be 
s t u d i e d ,  on one hand, by i n v e s t i g a t i n g  t h e  phys ica l  p rope r t i e s  of t h e  
p l ane t .  On t h e  o t h e r  hand, it can be s t u d i e d  by comparing t h e  frequency 
of supernova explosions and t h e  r a t e  wi th  which a p lane t  i n  t h e  Milky Way 
becomes a dwarf star. According t o  numerous c a l c u l a t i o n s ,  during t h e  
pas t  50 mi l l i on  yea r s  0.006 stars become dwarf stars,  on t h e  average 
(Ref. 4 0 ) .  
once i n  every 50 y e a r s ,  t hen  during t h e  p a s t  50 m i l l i o n  yea r s ,  i n  every 
cubic parsec d i s t ance ,  t h e r e  i s  only .0001 supernova which has 
exploded. This i s  only 1.7% of t h e  previous number. 
it appears t h a t  not  a l l  of t h e  p l a n e t s  pass  through t h e  s t age  of explosion 
t o  become a dwarf s tar,  but  only a s m a l l  number of them. 

If we assume t h a t  t h e  frequency of supernova explosions i s  

Based on t h e  above, 
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No. Original 

REYISED NEW TABLE OF ANCIENT NOVAE(1) - /7 

Source of Time Const e l l a -  a 6 1  b L Yama Ho Remarks 
Material  t i o n  

1 On the  7th of t he  month Inscr ip t ions  About Near a-star l b h ,  - 2 5 O  32 f  + 1 3 O  

on Chi-ssu day, a on orac le  14th Cen- of Scorpion 30m 
grea t  new s t a r  ap- remains tu ry  B.C.  
peared i n  company 
with Antares. On the  
Hsin-wei day, t h e  
new s t a r  faded. 

1 J. Needham 
believes t h e  
two records 
r e f e r  t o  the  
same star. 

2 In  spring of the  13th Chu Shu Chi 532 B.C. Aquarius 

reign of t he  Chou star 
dynasty, a star 
appeared at 
Andromeda. 

year of Ching Wang N@n 3.5, P y E -  

6 

3 In  t h e  7th month of Han Shu, W&n 134 B.C. Arcturus, 14-15 +2O 346 +66 
the  3rd year of t he  Hsien, Thung near t h e  
Kaoh T i  reign of  the  Khao a-s ta r  
Han dynasty, a star 

23 Probably 
explosion of 
AB-star 
of Bootes 

appeared at Arcturus , 
a-Bootes, and dis- 
appeared a f t e r  about 
10 days. 

[ 41  A guest star was seen Han Shu 134 B.C. B,&,i~,p- (1) 1 40 Ipaku a l so  
at Fang, the  6th stars of observed 
month, 1st year of Scorpion t h i s .  
Yuen Kwang reign of 
Han dynasty. 

( l ) I n  t h i s  t a b l e ,  a bracket enclosing t h e  number i n  the  f i r s t  column indica tes  t h a t  t he  record a l s o  appears i n  t h e  
West. 
L i n  t he  10th column means t h a t  t h e  number appears i n  Lundmark's t ab l e .  
t he  number appears i n  Yamamoto S e i i c h i ' s  t ab l e .  
t ab l e .  I n  t h e  3rd column, whenever t h e  l i t e r a t u r e  of Japan o r  Korea i s  f i r s t  quoted, t h e  words "Korea'' or "Japan" 
a re  placed a f t e r  t he  name of t h e  book. 

When the re  i s  a s t a r ,  t h i s  ind ica tes  t h a t  it i s  not included i n  the  "New Table of Ancient Novae" (unrevised).  
"Yamal' i n  t he  11th column indica tes  t h a t  

"Ho" i n  column 1 2  means t h a t  t he  number appears i n  Ho-ping Wen's 



No. Or ig ina l  Source of Time Constella- a B 1  b L Yama Ho Remarks 
Mat e r i  a1  t i o n  

108- Gemini 45 5" A star appeared a t  Han Shu 
Ho Hsu during Yuen 
Fung r e ign  o f  t h e  
Han dynasty. 

107 BC 

6 The 9 th  month of t h e  Han Shu 77 BC Between t h e  11 45 +72 98 +50 ( 2 )  2 50 
4th year  of Yuen Fung a-s ta r  of 
re ign  of t h e  Han Ursa Major & 
dynasty, a guest t h e  North 
star appeared at Pole 
t h e  Purple Palace 
between t h e  two 
po le s ,  Tou and 
Shu . 

7 The 4th month of t h e  Han Shu 48 BC East of t h e  18 20 -25 335 -7 ( 4 )  3 57 According t o  
1st year  of Chu Yuen .r-star of research of 

Shigeru Kanda, re ign  of t h e  Han Centaurus 
dynasty, a guest t h e  2nd star 
s t a r  as b ig  as a of Nan Tou i s  
melon appeared. t h e  .r-star of 
It w a s  bluish- Centaurus 
white and was about 
4 f e e t  e a s t  of t h e  
2nd s t a r  of Nan Tou . 

5 BC a , B , E , P , n , O  - 63 8 The 2nd month of  t h e  Han Shu 
2nd year of Chien 
Ping re ign  o f  t h e  
Han dynasty. A comet 
appeared at Bootes 
for more than  70 
days. 

s t a r s  of Hydrus 

9" On Chi You day, t h e  San-Kuo Shi 4 BC a,B,y-stars 19 50 +10 17 -10 64 Probably t h e  
of Aquila explosion of 

Nova V5OO of 
Aquila 

2nd month, spr ing  of Chi 
t h e  54th year of Shin 
Ro Su Tzu, a star ap- 
peared at Ho Ku. 

(Korea) 



No. Original 8 1  b L Yama Ho Remarks Source of Time Constella- a 
Material t i o n  

The 3rd year of Han Shu 
Chien-Ping reign 
of t he  Han 
dynasty, a star 
appeared at Ho Ku. 

10  I n  the  5th year Hou Han Shu 29 AD The v ic in i ty  17 20 67 Probably a 
of Chen Wu reign Ŷ en Kwan of t he  a- regenerated 
period during the  Tzwan s t a r  o f  nova 
l a t e r  Han dynasty, Hercules 
a guest s t a r  in- 
vaded the  Fknperor 
cons te l la t ion .  

11" On the  I-ssu day, San Kuo Shi Chi 611 Constant 
t he  4th month, 9th 85 AD Brightness 
year of Pai-chi Region 
chi-Rou Wang, a 
guest s t a r  entered 
the  Tzu Wei ( C i r -  
cumpolar Enclosure). 
In  the  4th month of San Kuo s h i  Chi 
t h e  6 th  year of Shin- 
Ro Po-sa Wang, a guest 
s t a r  entered t h e  Tzu- 
Wei. On the  I-ssu Hou Han shu Chang 
day of t he  4th month, 
t he  2nd year of h e n  
Ho reign period of 
Hou-Han dynasty, a 
guest s t a r  entered 

T i  Psn c h i  

86 

Southwest of Th -35' 214' -12' ( 9 )  6 90 - I 8  1 2  On t h e  Wu shen day, Thmg Chi Tzai 9/13 
the  8 th  month i n  the  Siang Roe, Tung 107 AD the  Canis Major 
autumn of t he  1st 
year of Yung-ch hu 
reign period, Hou 
Han dynasty, a s t a r  

Han Hwei Yao k-star and the  
v s t a r  of Puppis 



No. Or ig ina l  Source of Time Constella- a 6 1  b L Yama Ho Remarks /8 
Mater ia l  t i o n  

appeared i n  t h e  
southwest of t h e  
Eastern Well 
(Tung ch in ) .  

13  I n  t h e  11th  month, Thung Chi , 12/13 Ophiuchus, 1 5  35 -15 
t h e  win ter  of t h e  W&n Hsien 125 AD- Hercules, -19 -+30 
4th year i n  t h e  Yen Thung Khao, 1/11 Serpens , 
Kwan re ign  per iod ,  Hou Han Shu, 126 AD Aquila, 
Hou Han dynasty, a Tung H a n  Hwei e t c .  
guest s t a r  was seen Yao 
a t  t h e  Ten Shu 
(Sky market ) . 

7 94 

14* I n  t h e  2nd month, San Kuo Shi 3118- Ursa Major 11-14 50-60 
t h e  spr ing  of t h e  Chi, Tzun Pu 4/15 
13th  year of Kao Wen Hsien Peh 158 AD 
Kou R i  Chu Ta Wang Khao (Korea) 
region per iod ,  a 
s t a r  appeared a t  
Pei Tou. 

104 

15 I n  t h e  2nd year of Hou-Han Shu, 1217 Between a,@- 14 20 -60 282 0 (12) 8 109 Supernova, 
t h e  Chung-phing re ign  W&n Hsien 185 AD s t a r s  of t h e  rad io  star 
per iod ,  i n  t h e  10th  Thung Khao t o  Centaurus 
month, on a Kuei-hai 7128- 
day, a guest star 8/21 
appeared i n  t h e  midst 
of t h e  cons t e l l a t ion  
Nan M&n, as b ig  as 
h a l f  a bmboo m a t ,  
and showed f i v e  co lors  
i n  t u r n ,  now brighten- 
i n g ¶  now dimming. It 
diminished i n  br ight -  
ness l i t t l e  by l i t t l e  

187 AD 



No. Original a 6 1  b L Yama Ho Remarks Source o f  Time Constella- 
Material  t i o n  

and f i n a l l y  dis- 
appeared i n  the  
6 th  month of t he  
following year .  

16* On the  Hsin H a i  Hou-han Shu, 1116 
day, t he  10th month Thung Chien 200 AD 
of the  5th year of Wang Mu, W@n 
Chien An reign Hsien Thung 
period, Hou Han 
dynasty, a s t a r  Hwei Yao 
appeared at Ta 
Liang . 

Khao, Tung Han 

3-5 

17" On t h e  Hsin mao Same as above 11/10 
day, t he  10th 207 AD 
month i n  the  12th 
year of Chien An 
re ign  period, Hou 
Han dynasty, a 
star appeared a t  
Bi rd ' s  Tail .  

10.5- 
13  

18* The 12th month, Same as above 1/ Near t h e  7 30 155 +18 120 
17th year of Chien 213 AD e , T , i , v , +  
An re ign  period of s t a r s  of 
Hou Han dynasty, a Gemini 
s t a r  appeared a t  
t he  Five Claws. 

19" The 9th month of Chin Shu, Sung 10113- Constant 
t he  5th year of Shu, Wen Hsien 11/10 Brightness 
'Thai Shi reign per- Thung Khao 269 AD Region 
iod  of Chin dynasty, 
a s t a r  appeared at 

145 



No. Or ig ina l  Source of Time Const e l l a -  CY 6 1  b L Yama Ho Remarks 
Mat e r i  a1 t i o n  

t h e  Purple Palace 
(Tzu Kung). 

20* The 12th month, 10 th  Chin Shu, 1114- a , $ ,y , 6- s t a r s  
year of Thai Shu r e ign  Sung Shu, 2/12 of Corvus 
per iod  o f  Chin dynasty , W&n Hsien 
a star appeared a t  
Tzeng . 

275 AD 
Thung Khao 

146 

21 The 4th month i n  t h e  Thung Chi , 4127- Constant 
summer of t h e  1st WCn Hsien 5/25 B r  i gh t ne s s 
year  of Thai H s i  r e ign  Thung Khao 290 AD Region 
per iod ,  Chin dynasty , 
a guest s t a r  appeared 
a t  t h e  Purple Palace 
(TZU Kmg) 

22 The 5 th  month, summer Chin Shu, 6119- A Y Y  ,6 ,E ,e , -  
of t h e  1st year i n  Thung Chi, 7/18 stars of 
Yung Hsin re ign  Wen Hsien 304 AD Taurus 
per iod  of Chin dynasty, Thung Khao, 
a guest star appeared Sung Shu 
with t h e  Pi-shin.  

(16) i o  163 

23" I n  t h e  7 th  month, t h e  Chin Shu, 8111- Ursa Major l l h - l b m  50'- 
4th year  of Sien Ho Sung Shu, 919 60° 
re ign  per iod  of  Chin Wen Hsien 329 AD 
Chgng T i ,  a star Thung Khao 
appeared i n  t h e  north 
west,  invaded TOU, 
and diminished on t h e  
23rd day. 

167 

D 



No. Original Source of Time Constella- a B 1  b L Yama Ho Remarks 
Material  t i o n  

24 In  the  2nd month, Chin Shu, 3124- Near the  3h +65 
the  spring of t he  Thung Chi, 4/22 t o  a,k,h-stars 1Om -+TO 
Lth year of Thai WCn Hsien 8119- of Draco, -14 
Ho reign period Thung Khao 9/17 s t a r  24 of 
of Chin dynasty, 369 AD Ursa Major, 
a guest star was star 43, a 
seen i n  t h e  Western of t h e  Lynx 
Wall of t h e  Purple 
Palace (Tzu Kung 
H s i  Yuan). In  the  
7th month, it 
di s appe ared. 

25 In  t h e  3rd month, Chin Shu, 4115- In  the  v ic in i -  
t he  spring of the  mung chi ,  5/14 t o  t y  of t h e  
11th year of Thai Sung Shu, 7113- P ,A ,$ ,T ,u ,c-  
Yuan reign period WGn Hsien 8/10 s t a r s  of t he  
of t he  Chin dynasty, "hung Khao 386 AD Centaurus 
a guest star 
appeared a t  Nan 
Tou ($ -Sag i t t a r i i )  
and disappeared i n  
the  6 th  month. 

I* Cuspianus of Rome 
observed t h a t  a 
new s t a r  appeared 
a t  "Ho Ku Two", 
l a rge r  than Venus, 
and disappeared 
a f t e r  3 weeks. 

389 AD Near the  a- 19 50 +10 14 -4 ( 1 9 )  13 Sqernova 
star of Aquila 

26 In t h e  2nd month, Chin Shu, 2127- Among E , P ,  17 20 -40 316 -4 (20) 14 179 
t h e  spring of t he  Thung Chi, 3/28 t o  c ,n  ,e ,i ,k ,V , 
18th year of Thai WSn Hsien 10/22- A-stars of 
Yuan reign period, Thung Khao l1/l9 t he  Scorpion 
Chin dynasty. 393 AD 

Iu w 



No. Or ig ina l  Source of Time Cons t e l l a -  c1 6 1  b L Yama Ho Remarks 
Mat e r i  a1 t i o n  

27 I n  t h e  f i r s t  year  of Wei shu 396 AD b o n g  n , A , y -  4 +20 1 4 1  -22 182 
t h e  Sen Jwei re ign  stars of 
per iod  , Wei dynasty, Taurus 
a b i g  yellow s t a r  
appeared between 
Mao and P i  f o r  50 
days. I n  t h e  11th  
month, a yellow 
star was seen again. 

28” On t h e  I-ssu day, Wei shu 7/20 South of t h e  3 40 +20 137 -25 
t h e  6 th  month of 414 AD 11 and o ther  
t h e  1st year  i n  t h e  stars of 
Sdn Jwei re ign  Taurus 
period of t h e  Wei 
dynasty, a s t a r  
appeared t o  t h e  
south of Mao. 

29* On t h e  Mao-su day, Chin Shu, 2/17 Near t h e  11 10 0- 
1st month of t h e  W&n Hsien 419 AD 6 , 0 , l , u , B -  -11 50 +20 
1st year i n  t h e  Thung Khao s t a r s  of 
Yuen S i  re ign  period San Kuo Shi Leo 
of Chin, a star Chi 
appeared a t  Thai Wei 
S i  Fan. 

192 

30 I n  t h e  12th  month of Wei Shu 1120- The Crater , 
t h e  5 th  year  i n  Thai 2/17 Serpens 
Chhang re ign  per iod  421 AD 
of  Wei dynasty, a 
guest s t a r  appeared 
a t  t h e  I-hsiu (wings). 

19 4 /10 
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No. ‘Or ig ina l  Source of Time Constella- a 8 1  L Yama Ho Remarks 
Mater ia l  t i o n  

I 
31 On t h e  Jen Shen day, Wei Shu 6/21 8,6,.rr,P- 199 

t h e  5th month of t h e  436 AD stars of 
2nd year  i n  t h e  
Thai Yen re ign  per iod 
of t h e  Wei dynasty, a 
guest star appeared 
at t h e  Pang Hsiu 
(Room). 

t h e  Scorpion 

32 On t h e  Jen  Wu day, Wei Shu, 2/26 1.1 ah ,E 15- 6h kom +20° 162O +go 
t h e  1st month of t h e  Sung $hu 437 AD s t a r s  of 
3rd year  i n  the  Thai- 
yen r e ign  per iod  of 
t h e  Wei dynasty, a 
star appeared i n  t h e  
north e a s t ,  c lo se  t o  
t h e  Ching Hsiu ( w e l l ) ,  
yellowish red ,  a s  b ig  
ap an orange. 

Gemini 

200 Supernova 
Radio S t a r  

I 
33 In  t h e  1st month of Wei $hu, 2111- Constant 

t he  4th year  i n  t h e  $ i  Wei Shu 3/12 Brightness 
Yuen Shiang r e ign  541 Region 
per iod  of t h e  Wei 
dynasty ( t h e  7 th  
yea r ,  i n  t h e  Tah 
Tung re ign  per iod 
of si-wei dynas ty) ,  
a guest star appeared 
a t  Tzu-ICung. 

222 

34 On I-ssu day, t h e  Suei Shu, 9/26 The Cra te r ,  (21) 1 5  224 
9 th  month of t h e  1st mung Chi 561 AD Serpens 
year  i n  Pao T8ng 
per iod ,  a guest star 
appeared a t  I -hs iu  
(wings ), 



No. Or ig ina l  Source of Time Constella- a 6 1  b L Yama Eo Remarks 
Mater ia l  t i o n  

35 On a Ping Hsu day, Suei Shu, 4/27 Near t h e  1 4  20 +2O 346 +66 
t h e  4 th  month of t h e  Thung Chi 575 AD a -s ta r  of 
7th year  i n  t h e  Thai 
Chien re ign  period 
of t he  Chen dynasty, 
a star appeared a t  
Ta Chio (Arcturus,  
a Bootes). 

Bootes 

231 Probably t h e  
explosion of 
t h e  AB Nova 
of Bootes 

36 On a Cha Teu day, Suei Shu, 11/22 s , a ,  6 3 7 1  ,O,P- 
t h e  10th  month i n  Thung Chi, 588 AD s t a r s  of 
t h e  8 th  year of t h e  W&n Hsien Capri c ornus 
Khai Hwang re ign  Thung Kao 
per iod  of t h e  Sui 
dynasty, a s t a r  appeared. 

235 

37 I n  t h e  4th month of 
t h e  1st year i n  Tzong- 
Tsang re ign  per iod  
of t he  Tang dynasty, 
a star appeared 
a t  WQ-chhe ( t h e  f i v e  
cha r io t s ) .  . . , it 
belonged t o  t h e  Po 
Hsing category and 
w a s  not very b r igh t  ,. . 
diminished on t h e  
22nd day. 

Chiu Tang 5 i 18- Perseus 4 30 +45 127 0 
Shu, Tang 616 
Hwei Yao 668 AD 

On the  Ping Chhen day 
of t h e  4th month i n  
t h e  3rd year  of t h e  Hsien Thung 
Chen Fung r e ign  per iod ,  Kao 
Thang dynasty, a 
s t a r  appeared 
i n  t h e  e a s t ,  among 
We-chhe, P i  Hsiu and 
Mao Hsiu. It d is -  
appeared on t h e  I-hai day. 

Shin Tang 
Shu, Wen 

251 Supernova, 
Radio S t a r  



No Original Source of Time Constella- c1 B 1  b L Yama Ho Remarks 
Mat e r i  a1 t i o n  

I n  the  4th month, 
t he  8th year of 
Sin Lo W&n Wu Wag, 
a s t a r  appeared Khao 
t o  accompany the  Sky 
Ship. 

In  the  4th month, 
t h e  summer of the 
27th year of Kao-Kon 
L i  Pao Tzang Wan, a 
s t a r  appeared 
between Mao Hsiu and 
Pi-hsiu. 

San KUO Shi 
Chi, Tzeng 
Pu Wen Hsien 

38 On the  Ping Wu day, Chiu Tang Shu, 4120- I n  the  vi- 5 20 +50 128 +4 (23)  257 Supernova, 
t h e  3rd month i n  Shin-Tang Shu, 5/15 c i n i t y  of Radio star 
the  2nd year of the  Wen Hsien Thung 683 AD a,B,O,l- 
Yung Shiun reign Kh ao s t a r s  of 
period of the  Tang Auriga and 
dynasty, a s t a r  t he  B-star 
appeared t o  the  north of Taurus 
of Wii-chhe ( the  f ive  
char io ts )  f o r  25 days, 
and disappeared on 
the  Hsin Wei day of 
the  4th month. 

I n  the  10th month San Kuo Shu 
of t he  3rd year of Chi 
Shin Lo Shen Wen 
Wang, a s t a r  
appeared a t  t he  Wii-chhe 
( the  f ive  char io ts ) .  

10125- 
11/23 
683 AD 



No. Original Source of Time Const e l l a -  c1 6 1  b L Yama Ho Remarks 
Materi a 1  t i o n  

39" On t h e  7 th  day of Chiu Tang 7/28 Among t h e  35, 3h lom +25' 127' -25' 262 /11 
t h e  7 th  month i n  Shu, Shin 708 AD 39, 41-stars 
t h e  2nd year  of t h e  Tang Shu, of Aries and 
Chhin Rong re ign  Wen Hsien t h e  n-star 
of t he  Tang dynasty, T h u g  Khao, of Taurus. 
a star appeared Tang Hwei 
between Wei Hsiu Yao 
and Mao Hsiu. 

~ ~~ ~ 

40* On t h e  8 th  day, 
t h e  8th month i n  
t h e  3rd year of t he  
Chhin Rong re ign  
of  t h e  Tang dynasty, 
a star appeared at 
Tzu Wei Yuan 
(Purple Forbidden 
Enclosure). 

~~ ~ ~~~ 

Chiu Tang 9 116 Constant 
Shu, Shin 709 AD Brightness 
Tang Shu, Region 
Tang Hwei 
Yao , W@n 
Hsien Thung 
Khao 

263 

41 A t  Jen Shen Time 
on t h e  3rd aay of 
t he  7th month, t h e  
6 th  year of Yo40 
per iod  of Japan, 
a guest star 
appeared a t  t h e  
s ide  of KO-Tao 
(Approach t o  t h e  
Ha l l )  for about 
5 days. 

Japanese 8/19 The v i c i n i t y  1 40 +60 97 -1 
H i  s t  o r i c a l  722 AD of 1 , E , ~ , e , V ,  

Information o-stars of 
on Astronomy Cassiopeia 
(Japan) 

History of 
Great Japan 
(Japan) 

Important 

(Japan) 

Records of 
One Generation 

266 

Continuation, 
Japanese Annals 
(Japan) 



No. Original Source of Time Constella- a B 1  b L Yama Ho Remarks 
Mat e r i  a1  t i o n  

42 A t  t h e  Chi Mao time, Japanese 2 / 1 1  In the  1 30 +70 94 +a 
on the  24th day, t he  His tor ica l  725 AD v i c in i ty  
1st month of t he  2nd Information of s t a r  38 
year of t he  Shinki on Astronomy, of Cassiopeia 
period of Japan, a 
star appeared at Great Japan; 
Hwa-Kai . Continuation, 

History of 

Japanese Annals 

267 

43" On the  Cha Chu day, Shin Tang Shu 6130- Among Taurus, 4 20 +30 136 -12 268 
the  6 th  month of 7\10 Perseus, and 
the  18th year i n  730 AD Auriga 
t h e  Kai Yuan reign 
of t h e  Tang dynasty, 
a comet appeared 
a t  WG Chhe ( the  
f ive  cha r io t s ) .  
On t h e  Kuei Yu day, 
a s t a r  appeared 
a t  Pi-Mao. 

44 A t  KCng Yin t ime, 
on the  2nd day, the  
12th  month of t he  
16th year i n  t h e  
Ten Pei period of 
Japan, a star 
appeared a t  the  
General. 

Japanese His- 118 y,@,v-s ta rs  1 30 +33 
t o r i c a l  Infor- 745 AD of Andromeda -2 1 0  -+51 
mation on and B,y-stars 

of Triangulum Astronomy ; 
Continuation, 
Japanese Annals ; 
Records of 
Japan (Japan).  

271 

I1 The Arabian poet History o f  827 AD Among the  16 50 -43 
Haly and Babylonian Astronomy E , P , C , Q , ~ J , ~ ,  -17 40 -33 
astronomer Albumazar k ,v  ,A-stars 
observed a nova of Scorpion 
which appeared a t  
the  t a i l  of Scorpion. 

Supernova (24) 17 



w 
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No. Original Source of Time Constella- CY 6 1 .  b L Yama Ho Remarks 
Mat e r i a 1  t i o n  

It was as b r igh t  
as a h a l f  moon 
and d id  not 
disappear u n t i l  
a f t e r  4 months. 

45" On the  Cha Shen Shin Tang Shu, 4/29 t o  South of 
day, t he  3rd month W@n Hsien Thung 5/21 1-I , 5 , E ,A-  
of t h e  2nd year  i n  Khao 837 AD s t a r s  of 
t h e  K a i  Chen r e ign  Gemini. 
of t h e  Tang dynasty, Ins ide  
a guest s t a r  appeared C amelopar- 
under Tung Chin ( the  d a l i  s . 
Eastern Well). On 
Ping Wu day of t h e  
4th month, t h e  
guest s t a r  under 
Tung Chin dis- 
appeared. 

74 0 291 Supernova, 
r ad io  star 

46* On Wu Tzu day, t h e  Shin Tang Shu, 513 t o  The v i c i n i t y  12h +5 245 +65 291 /12 
3rd month of t h e  W@n Hsien Thung 6/17 of s,v,TI,o- 
2nd year i n  t h e  Khao 837 AD stars of 
K a i  Che.ng re ign  Virgo 
of t he  Tang dynasty, 
a guest star appeared 
in s ide  Tuan Men 
( s ide  door) near 
Ping Hsing. On Kuei 
Yu day of t h e  5 th  
month, t he  guest  
star in s ide  Tuang 
M@n disappeared. 

c e 4 



No. Original Source of Time Constella- a 6 1  b L Yama Ho Remarks 
Material  t i o n  

47 A t  Inu Doki t ime, 
on the  25th day of 
the  1st month, t he  
19th year of t he  
Teikan period of 
Japan ( the  1st 
year of Yuan Chin 
r e i g n ) ,  a guest 
s t a r  appeared 
at P i  (Wall) Hsiu, 
i n  t he  west. 

History of 2/11 Between the  
Great Japan, 877 AD a-star of 
Record of t he  Andromeda 
Bright Moon and y-star 
(Japan) , of Pegasus. 
Japanese 
His tor ica l  
Information 
on Astronomy. 

307 

48* In  the  1st year of Shin Tang Shu 881 AD The stars 
Chong Ho reign of Y , 6 , 8 , n  of 
t he  Tang dynasty, a Cancer 
strange s t a r  
appeared at the  
Hsiu Y i i  Kuei 
(Ghost Vehicle). 

49 A t  I Mao Hei time , Mei Getsu K i  , 5 / 1 1  East of the  16 40 -20 327 + l 5  
on the  29th day of Nippon K i  891 AD s t a r s  $ , x , + ,  
the  3rd month, t he  Riyaku, w of Ophiuchus. 
3rd year of Kan Japanese 
Pei period of His tor ica l  
Japan, a guest Information 
s t a r  appeared a t  on Astronomy. 
t h e  eas t  s ide  of 
Tung Hsien Hsing 
about an inch away. 

313 

50 In  the  1 s t  month, 2nd Shing Tang Shu, 902- Near the  y-star 1 30 +65 95 +3 
year of t h e  Ten Fu Wen Hsien T h u g  903 AD of Lynx and the  
reign of t he  Tang Khao 48, 49 ,  50- 
dynasty, a guest s t a r s  of Cassio- 
s t a r  l i k e  a peach pe ia  
appeared under the  

320 Supernova, 
rad io  star 

w 
P 
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No. Or ig ina l  Source of Time Constella- c1 6 1  b L Yama Ho Remarks 
Mater ia l  t i o n  

Hwa Kai Hsing of 
Tzu Kung ( t h e  
Purple Pa lace) .  . . . 
On Ting Mau Day . . . 
t h e  guest star d id  
not move; on Chi-ssu 
Day, t he  guest star 
remained at Kung . 
It disappeared t h e  
next year .  

5 1  I n  t h e  5 th  month of Wu T a i  Sha, 5131- The v i c i n i t y  17 20 +15 5 +24 (3C.) 324 Probably t h e  
t h e  1st year i n  Chen W&n Hsien 6/28 of  t h e  a -s ta r  second explosion 
Hwa re ign  of t h e  T h u g  Wao, 911 AD of Hercules of t h e  nova of 
Lian dynasty, a H s i i  Tang Shu 29 AD 
guest star invaded 
t h e  cons t e l l a t ion  
of T i  (King). 

111" The nova of Cassio- Leoviticus 945 AD Cassiopeia 
pe i a  i n  945 AD 

(31) 21 

52" I n  t h e  summer of  Cheng Pu W&n 5-8 The v i c i n i t y  17 20 +15 5 +24 
t h e  5th yea r ,  Chhin Hsien Peh Khao 980 AD of t h e  a -s ta r  
Tzong re ign  of  Korea, 
a s t a r  appeared. 

of Hercules 

Probably t h e  
re-explosion of 
t h e  nova of 
29 AD 

[531 On t h e  I-ssu Day of Sung Shu 413 
t h e  3rd month, t h e  1006 AD 
3rd year i n  t h e  
Chhin T& r e ign  of  
t h e  Sung dynasty, 
a guest star appeared 
i n  t h e  southeast .  

(33) 22 356 Arabian astrono- 
mers a l so  ob- 
served t h i s .  
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No. Original Source of Time Constella- CI B 1  b L Yama Ho Remarks 
Material  t i o n  

On t h e  Wu Yin Day of Sung Shu, W&n From 
the  4th month, t h e  Hsien Thung 5 16 
3rd year of Chhin TC Khao 1006 AD 
reign of t he  Sung 
dynasty, Chou Po 
Hsing appeared a t  
t he  west of K&n Chhi 
Kwan. I ts  shape was 
l i k e  a half-moon, and 
it had l i g h t  horns. 
It was so br ight  t h a t  
various objects were 
v i s ib l e .  It passed 
t o  t h e  eas t  of Ku Rou, 
and i n  t he  8th month 
entered the  Tzu with 
the  Ten Sha. It was  
seen again i n  the  l l t h  
month, and afterwards 
was seen i n  the  mornings 
of t he  l l t h  month, i n  
the  southeast .  

I n  t h e  3rd year of Sung Hwei Yao 5 / l  

t he  Sung dynasty, Su 
Ten Chen (Officer of 
Astronomical Works ) 
sa id  t h a t  on the  night 
of t he  2nd day of t he  
previous 4th month, 
a t  an ear ly  hour, a 
b ig  star was  seen. 
It w a s  yellow, appeared 
t o  the  eas t  of Ku Lou 
( the  Stock Room), ea s t  
of t he  Chhi Kwan (Cavalry 
Of f i ce r ) ,  and gradually 
became b r igh te r .  It 

Chhing TC reign of Chi Kao 1006 AD 
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No. Original Source of Time Constella- c1 6 1  b L Y a m a  Ho Remarks 
Mater ia l  t i o n  

was observed 3 times 
a t  t he  T i .  

I n  Japan, during t h e  Record of t h e  From k-s ta r  of l5h -50' 292' +6' 
Kan KO per iod ,  a f t e r  Bright Moon 5 /1 t he  Wolf 

t he  2nd day of t h e  
4th month of t h e  3rd 
yea r ,  a b i g  guest 
s t a r  appeared i n  t h e  
Chhi Kwan. It looked 
l i k e  Ying Huo ( In t e r -  
mi t ten t  G l i t t e r e r ,  
Mars), g l i t t e r i n g  
continuously i n  t h e  
south. It i s  s a i d  
t h a t  the  Cavalier 
General changed 
i t s e l f  and increased 
i t s  br ightness .  

t he  Kuei Yu night of (Japan) 1006 AD (LUPUS 1 

A grea t  dea l  of 
ma te r i a l  i s  
co l l ec t ed  on 
t h i s  i n  "Japanes: 
H i s to r i ca l  In- 
formation on 
Astronomy". 

54 On Ting Chhou Day of Sung Shu, 218 The v i c i n i t y  19 -30 335 -18 (35)  23 
t h e  1 s t  month, t h e  Wen Hsien 1011 AD Of $,U,T,E- 
4th year of T a  Chung Thung Khao stars of 
Siang Fu period of Centaurus 
t h e  Sung dynasty, a 
guest star was seen 
i n  f ron t  of t he  Nan 
Tou Kuei. 

358 

55" On t h e  Hsin H a i  day History of 1/26 Ophiuchus 17 50 -5 350 +9 
of t he  11th month, Korea (Korea) 1020 AD 
t h e  10th year  of 
t h e  S&n Chong per iod  
i n  Korea, a comet 
was seen among Chong 
Cheng, Chong Jen and 
Shu Rou. 

363 Probably the  
explosion of 
t h e  regener- 
a t ed  star,  t h e  
RS-star of 
Ophiuchus. 
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No. Original Source of Time Constella- c1 B 1  b L Yama Ho Remarks 
Mat e r i  a1 t i o n  

56" On t h e  Ken %en Day Cheng Pu Wen 1014 Among t h e  8 40 +20 174 +35 
of t h e  9 th  month, Hsien Peh 1031 AD eln,Y,6- 
the  22nd year of t he  Khao (History stars of 
Sen Tzong period i n  of Korea) Cancer 
Korea, a l a rge  s t a r  
entered the  Yu Kuei 
( the  Ghost Vehicle).  

Probably a 
regenerated 
nova. 

57 After t he  2nd t h i r d  
o f  the  4th month, 
t h e  2nd year i n  the  
Ten K i  period of 
Japan, at the  time 
of Chhou, a guest 
star appeared th ree  
times at the  Hsiu 
Tsui (Tur t l e ) .  It 
was  seen i n  the  e a s t ,  
with Ten Kwan Hsing, 
as b ig  as Jup i t e r .  

Mei Getsu K i ,  Between The v i c i n i t y  53 0 +20 1 5 4  -5 (36) 25 375 Supernova, 
Ich i  Dai Yoh K i  5120- of t he  5- Radio S tar :  

5 129 s t a r  of Taurus A 
1054 AD Taurus 

On t h e  Chi Chhou day 
of  t he  5th month, 
t he  1 s t  year of t he  
Chu Ho reign of t h e  
Sung dynasty, a 
guest s t a r  appeared 
SE of Ten Kwan, 
severa l  inches away. 
It diminished a 
l i t t l e  a f t e r  about 
a year.  

On the  Hsin Wei Day 
of t he  3rd month, 
t he  1st year of t he  
Cha Yu reign of t h e  

Sung Shu, Ten 714 
Wen Chi 1054 AD 

Sung Shu, Jen Disappeared 
Chung Pen Chi 416 

1056 AD 



w 

No. Or ig ina l  Source of  Time Constella- CY B 1  b L Yama Ho Remarks 
Mat e r i  a1 t i o n  

Sung dynasty, t h e  
Off icer  of  Astronomi- 
c a l  Affa i r s  s a i d  t h a t  
s ince  t h e  5 th  month 
of t h e  1 s t  year  of 
Chu Ho per iod ,  a guest  
s tar had appeared at 
t h e  SE with Ten Kwan, 
and had j u s t  disappeared. 

The 3rd month of t h e  Sung Hwei Yau Chi 
1st year i n  Cha Yu 
per iod ,  t he  Off icer  
of Astronomical Af fa i r s  
s a i d  a guest s t a r  had 
disappeared and t h a t  
it w a s  a forecas t  of 
a guest leaving. A t  
f i r s t  it appeared 
i n  t h e  e a s t ,  in t h e  
morning of t h e  5th 
month i n  the  1st year  
of Chu Ho. It appeared 
with Ten Kwan. I n  the  
daytime, it looked 
l i k e  Tai Pai (The 
Great White One, Venus) 
sending out l i g h t  beams 
i n  a l l  d i r ec t ions .  I ts  
co lor  was reddish white 
and it was seen f o r  
about 23 days. 

Kao 

58 On t h e  Ping Shen Lyau Shu Tau 9 /11  Among Serpens, gh 20m -25' 223' +lgo 379 /14 
Day of t h e  8 th  month Tzong Pen Chi, 1065 AD An t l i a ,  and 
t h e  1st year of S&n 
Yun re ign  of t h e  
Lyau dynasty, a guest  

Fyxi s 

. e 
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star invaded Ten 
Myau (The Sky 
Temple). 

On the  Imau Day of History of 811 
t he  6 th  month, t he  Korea 1065 AD 
19th year of Wen Tzong 
of Korea, a guest 
s t a r  as b ig  as a 
lamp was seen. 

59* On the  Ting Chhou History of 1019 South of 0 1 0  +10 78 -52 
Day of the  8th Korea 1073 AD the  y-star 
month, the  27th of Pegasus 
year of Wen Tzong 
reign of Korea, a 
guest s t a r  was seen 
a t  t h e  south of the  
Hsiu Tung Pi  (Eastern 
Wall ) . 

383 

60* On the  Hsin Ssu Day History of 8/15 The v i c in i ty  23 
of t he  7th month, Korea 1113 AD of the  a,B- 
t he  8th year of 
Jwei Tzong reign Pegasus 
of Korea, a s t a r  
appeared a t  Ying 
Shih (Encampment ) . 

s t a r s  of 

394 

61* On the  Chi Ssu Day History of 8/11 Ursa Major 11-14 50-60 
of the  7th month, Korea 1123 AD 
the 1 s t  year o f  Jen 
Tzong reign of Korea, 
a s t a r  appeared a t  
Pei Tou (Northern 
Dipper). 

395 

w 
4 

I 
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62 I n  t h e  5 th  month of Sung Shu, 619- The a,6,y- 
t h e  8th year  i n  t h e  W6n Hsien 7/8 
Sau Hsin period of Thung Khao 1138 AD Aries 
t h e  Kau Tzung h p e r -  
o r ,  of t h e  Sung 
dynasty, a guest 
star watched t h e  
Hsiu Lou (Bond). 

stars of 
(38) 27 402 

63 On t h e  Jen Shen Day Sung Shu, 3/23 The + J , k ,  
of t h e  2nd month, W6n Hsien 1139 AD A-stars of 
t h e  9 th  year  of Thung Khao Virgo 
Sau Hsin re ign  of 
t h e  Sung dynasty, 
a guest  star 
stayed at t h e  Hsiu 
Khang (Neck). 

(39) 28 404 

64 On t h e  Hsin Chhou sung shu, sung 8/10 t o  Among Bootes, 16 +60 58 +44 29 413 
Day of t h e  7 th  Shu Shin Pen, 8/15 Hercules , 
month, t h e  2nd year  W@n Hsien 1175 AD and Draco 
i n  Hsiun H s i  r e ign  
of t h e  Sung dynasty, 
a star appeared i n  
the  west,  above t h e  
Seven Dukes outs ide  
Tzu Wei Yuan, as 
small as Mars. It 
disappeared on 
Ping Wu Day. 

Thung Khao 

65 On t h e  Chi Ssu Day Sung Shu, W@n 816 Cassiopeia lh 30m + 6 5 O  95' +3O 29 415 /15 
of t h e  6 th  month, Hsien Thung 1181 AD 
t h e  8 th  year  i n  t h e  Khao t o  216 
Hsim H s i  r e ign  of 
t h e  Sung dynasty, 

1182 AD 



No. Original Source of Time Constella- CY 6 1  b L Yama Ho Remarks 
Material  t i o n  

a guest s t a r  appeared 
a t  t he  Hsiu Khuei 
(Legs). It invaded 
the  Tzwan Hse Heing, 
did not disappear 
u n t i l  t h e  Kuei Yu 
Day o f  t he  1st month, 
t h e  next year ,  i . e .  , 
f o r  scme 185 days. 

On the  Cha Heii day 
of t h e  6th month, 
the  21st year i n  
the  Tah Ting period Khao 
of China, a guest 
star appeared at 
Hwa Kai for 156 
days, and then 
disappeared. 

A t  t h e  Ken Wu H s i i  
t ime, t h e  25th day 
of the  6 th  month, 
t he  5th year of 
Chi Sho period i n  
Japan, a guest star 
was seen i n  the  
north,  near t h e  
Wang Liang Hsing. 
It stayed with Tzwan 
Hse Hsing. 

A t  t he  K@n Wu H s i i  
t ime, t he  25th day (Japan) 
of the  6 th  month, 
t he  5th year of Chi- 
Sho period i n  Japan, 
a guest s t a r  was seen 
i n  the  north,  as b ig  
as the  Chen Hsing 

Chin Shu, 
H s i i  W@n 
Hsien Thung 

Mei Getsu K i ,  
hi NiPPon 

Wagazma Kagmi 

Supernovae were 
a l so  recorded 
i n  t h e  following 
Japanese books : 
"Fa l l  of Ruby" 
(Gyoku Sha) and 
"Record of One 
Hundred Subjects" 
(Hyaka Ren Sho). 



No. Original Source of Time Constella- 0 6 1  b L Yama Ho Remarks 
Materi a1  t i o n  

(Sa tu rn ) .  It w a s  
b l u i s h  red and had 
l i g h t  horns. There 
had been no o ther  such 
appearance s ince  t h a t  
of t h e  3rd year  of 
Khan Koh (1006 AD). 

66 On t h e  I-mau Day of Sung Shu, Wen 7128- The v i c i n i t y  17 -40 314 -1 (40)  30 419 Supernova 
t h e  6 th  month, t h e  Hsien Thung 816 of t h e  E , v , S ,  

Thai re ign of t h e  s t a r s  of 
Sung dynasty, a guest  Scorpion 
s t a r  appeared i n  t h e  
southeast  among t h e  
Hsiu Wei ( T a i l ) .  It 
was b lu ish  white ,  as 
b i g  as Saturn.  On 
t h e  Cha Chu Day, it 
was near  Hsiu Wei. 

3rd year of t h e  Cha Khao 1203 AD V , X , O , l , k , v -  

67" I n  t h e  12th month of  History of 1 Ursa Major 11-14 50-60 
t h e  7th year i n  t h e  Korea 1221 AD 
Kau Tzong re ign  of 
Korea, a s t a r  
appeared a t  Pei-Tou 
(The Northern Dipper) 

424 

68 On t h e  Ichhou Day of Sung Shu 7 / 1 1  The E,v,S,  
t h e  6 th  month, t h e  1224 AD n ,X ,B , l , k ,  
17th year  i n  t h e  v-s ta rs  of 
Cha-Ting re ign  of  Scorpion 
t h e  Sung dynasty, a 
guest  s t a r  invaded 
t h e  Hsiu Wei ( T a i l ) .  

31 427 
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69 On t h e  Ting Yu Day Sung Shu, 12/15 South of 18 20 +20 1 6  +13 ( 4 1 )  428 
of the  11th month, Slmg Shu 1230 AD the  109 star 
the  3rd year i n  Shin Pen t o  3/20 of Hercules 
t h e  Sau Ting reign 
of t he  Sung dynasty, 
a star appeared 
below the  Thu-su 
Hsing of T'en Shu 
Yuan (Sky Market 
Enclosure). It 
disappeared on 
the  Jen-wu day of 
t he  2nd month, t he  
next year.  

1231 AD 

70 On the  Ken Yin Day Sung Shu, Hsii 8/17 The E , P , S ,  
of t h e  7th month, W&n Hsien Thug  1240 AD q,A,B,l ,k ,  
the  4th year i n  Kh a0 v-stars of 
t h e  Cha H s i  reign Scorpion 
of Sung, a guest 
star appeared a t  
t he  Hsiu Wei ( T a i l ) .  

32 433 

IV* In  1245 AD, a nova Stadeneis 1245 AD Capricornus 
was observed a t  
Capricornus, as  
b ig  as Venus, and 
red as f i r e .  It 
disappeared a f t e r  
two months. 

33 

V* The 1264 AD nova Leouticus 1264 AD Cassiopeia 
o f  Casseopeia 
(near Cepheus 1. 

(42) 34 
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Mater ia l  t i o n  

71" I n  t h e  10th month, Kwan Tung 111 5- The v,X,O,o, 
t h e  winter  of t h e  Thung Chi 121 3 -c,S-stars of 
8th year  i n  Hong 1375 AD Centaurus 
Wu reign of t h e  
Ming dynasty, a 
star appeared a t  
Nan Tou (The 
Southern Dipper).  

72 On t h e  Ping Yin Day Ming Shu, 3/29 Between t h e  
of  t h e  2nd month, Kuo Chue, 1388 AD y - s t a r  of 
t h e  21st year i n  Ming Thung Pegasus and 
t h e  Hong Wu reign Chien t h e  a-s tar  
of t h e  Ming dynasty, 
a s tar ,  reddish 
yellow , appeared 
at t h e  Hsiu Tung 
Pi (Eastern Wall). 

of  Andromeda 

(43) 482 

73" I n  t h e  8th month of Ming Ewei Yau 913- The v i c i n i t y  
t h e  13th yea r ,  t h e  1012 of t h e  u , X , + ,  
Yung Lo reign of 1415 AD o,T,c-stars 
t h e  Ming dynasty, of Centaurus. 
a star appeared a t  
the  Nan Tou (The 
Southern Dipper).  

494 

74 On t h e  eve of Cha Ming Shu Lu, 913 The v i c i n i t y  7h 30m +5' 181' +13' ( 4 4 )  53 500 
Shen Day, t h e  8th Kuo Chue, 1430 AD of t h e  a ,B ,y- 
month of t h e  5th Ming Shu, H s i i  stars of 
year  i n  t h e  Shuen WCn Hsien Thung Canis Minor 
TC reign of t h e  
Ming dynasty, a 
guest  s t a r  was 
seen about a foot  
ea s t  of Nan Ho 
(Southern River) .  

Kh ao 
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It was  b lu ish  yellow. 
On t h e  K&n Yin Day, 
a s t a r  was seen at 
t h e  s ide  of Nan Ho, 
as b ig  as a b u l l e t ,  
b lu ish  black. It 
disappeared i n  about 
26 days. 

75" On the  I-chhou Day Record of 3/11 Between the  16 55 -40 314 0 
of the  2nd month, Occurrences 1437 AD p,E-stars of 
t he  19th year of i n  the  Lee Scorpion 
the  Shu Tzong reign dynasty 
of t he  Lee dynasty, 
a grea t  s t a r  was 
seen f o r  about 14 
days, between the  
second and ' th i rd  
s t a r s  of t he  Hsiu 
Wei, near t he  t h i r d  
star about a ha l f -  
foot away. 

508 

76* A t  t he  time of S6, Ming Shu, Ming 3/21 The ~ 1 , ~ , 6 ,  
on the  Cha-wu Day Hwei Yau, Hsii  1452 AD y,A-stars 
of the  3rd month, W&n Hsien of Taurus 
the  3rd year of Thung Khao 
Chin Thai reign i n  
t h e  Ming dynasty, 
a star appeared at 
the  Hsiu P i  (Net).  

77" In  the  2nd month, "Complete H i s -  2122- Crater , 
the  spring of the  to ry  of t h e  3/22 Serpens 
1st year of Li-Chin Great Viet Nam" 1460 AD 
Tzong Kwan Hsun (Viet N a m )  (Ta  
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re ign  i n  Viet N a m ,  Yue Shue Chi 
a star appeared at 
t h e  Hsiu Y i  (Wings). 

Chuen Shu) 

78" I n  t h e  6 th  month of Ming Shu 7/13 t o  Hercules, l5h  35m -15' 
t h e  Cha-Chin re ign  8/10 Ophiuchus , -19h -+30° 
of t h e  Ming dynasty, 1523 AD Serpens, 
a star appeared at 
TI en Shu (Sky Market) . 

Aquila and 
S a g i t t a  

543 

[791 On Ping Chhen, t h e  Ming Shu Lu 1 1 i a  The v i c i n i t y  o 10 +65 90' -2' 
3rd day of t h e  10th 1572 AD- of t h e  10 
month, t h e  6 th  yea r  4121- stars of 
of t h e  Rong Chhin 5/19 Cassiopeia 
re ign  of t h e  Ming 
dynasty, a guest star 
was seen i n  t h e  NE 
as b i g  as a b u l l e t .  
It appeared at t h e  
s ide  of KO Tau a t  
P i  Hsiu Tu and had 
a d i m  l i g h t .  Af te r  
19 days, i n  t h e  n ight  
of 3en Shen, i t s  
co lor  was reddish 
yellow and w a s  as 
b ig  as a lamp, beaming 
i n  a l l  d i r ec t ions .  
On t h e  Cha H s i i  Day, 
Lee Pu wrote t o  t h e  
emperor, I t .  . . s ince  
t h e  10th  month, a 
guest s t a r  has been 
seen, with extra- 
ordinary br ightness .  '' 
This s t a r  s t a r t e d  t o  

1574 AD 

~ 

565 Tycho nova. 
There a r e  
abridged records 
i n  t h e  following: 
"Rules of t h e  
Country" (Kuo 
Chue) ; "General 
Inves t iga t ions  of 
t h e  Ming Dynasty" 
(Ming Thung Ch'en); 
"Manuscript of 
Ming History'' 
(Ming Shu Kau); 
"Story of Emperor 
Sen Tzong" (Sen 
Tzong P&n Chi ) ;  
"Revised Edition 
of Remarks on 
Public Affa i r s"  
(Cheng Pu W&n 
Hsien Pei Khao); 
"Study of t h e  
Difference and 
Agreements of 
S t a r  Records of 
China and t h e  
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diminish i n  t h e  2nd 
month of t h e  1st  
year  i n  t h e  Wan L i  
re ign,  and disappeared 
i n  t h e  4th month of 
t h e  2nd year.  

I n  t h e  10th month of "Collection 
t h e  5th year i n  t h e  of Facts on 
Suen Tzu reign of t h e  Lee Dynasty" 
t h e  Lee dynasty, a (Lee Tsau Shu 
guest s ta r  appeared R u ) ,  Suen Tzu 
at t h e  s ide  of Chhe Hsiu Cheng 
Hsing , bigger than 
Venus. 

A guest star appeared S t a r  Table. 
at t h e  s ide  of Chhe' Par t  of t h e  
Hsing. It appeared Astronomical 
again i n  t h e  1st year  Record i n  t h e  
of t h e  Wan L i  per iod,  Ming Dynasty 
f irst  la rge  and then (Ming Shu T'en 
s m a l l .  Wen Chu Hsing 

Piau PU Fun). 

West (Chung Shi 
Chin Hsing T'ong 
Yi ) . 

80 From t h e  Ting Wei Kuo Chue, Ming 719 t o  5 , 6 , ~ , p -  
Day t o  t h e  Chi Yu Shu, H s i i  Wen 7/11 stars of 
Day of t h e  6th Hsien Thung 1584 AD Scorpion 
month, t h e  12th Khao 
year  i n  t h e  Wan 
L i  re ign of t h e  
Ming dynasty, a 
star appeared a t  
t h e  Hsiu Fang 
(Room). 

(48) 37 572 
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81* From t he  Ping Wu Day According t o  11/23 South of t h e  1 20 -10 120 -70 39 577 
of t h e  10th  month, Lee Tsau Shu 1592 AD 8-star of 
t h e  25th year of Ru t o  2/24 Cetus 
t h e  Suen Tzu re ign  
.of t h e  Lee dynasty 
t o  t h e  Cha Shen Day 
of t h e  1st month of 
t h e  27th yea r ,  a 
guest star appeared 
a t  t h e  e a s t  of t h e  Ten 
He Hsing, withing th ree  
inches of  t he  t h i r d  
star.  

1594 AD 

82" On t h e  Kuei Chhou day According t o  11/30 Between the  0 20 +62 88 0 38 577 Supernova, 
of t he  10th  month, Lee Tsau Shu 1592 AD and k-s ta rs  Radio S t a r  
t h e  25th year i n  t h e  Ru t o  3/28 of t h e  Cassio- 
Suen Tzu re ign  of 1593 AD p e i a  
the  Lee dynasty, a 
guest star appeared 
t o  t h e  eas t  of  Wang 
Liang, between t h e  
f i r s t  and second 
stars,  u n t i l  it dis- 
appeared on t h e  Hsin 
H a i  Day of  t h e  2nd 
month, t h e  26th year .  

83" On t h e  Ting Ssu Day According t o  12/4 The v i c i n i t y  Oh 20m +58' 88' -4' 
of t h e  11th  month, Lee Tsau Shu 1592 AD of t h e  B-star 
t h e  25th year i n  Ru t o  3/4 of Cassiopeia 
t h e  Suen Tzu re ign  of 
t h e  Lee dynasty, a 
guest star was seen 
t o  t h e  west of Wang 
Liang within t h e  
f i r s t  s tar.  It 

1593 AD 

577 
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disappeared a f t e r  
the  Ting Hai Day of 
t h e  2nd month i n  

b t h e  26th year. 

VI* I n  1600, Jansen dis- The Galactic 1600 - Cygnus 20 1 4  +38 44 0 
covered the  Swan P. Novae 1621 AD; 
After 2 years ,  Kepler 
regarded it as a 
t h i r d  c lass  s t a r .  
It disappeared i n  
1621. In  1655, 
Casini found it 
again as a t h i r d  
c lass  star. 

seen again 
i n  1655 AD. 

84" On Chi-ssu Day of Cheng-Pu W6n 12 /14  The E , u , S ,  

t he  11th month, Hsien Khao 1600 AD q, 'a , l ,k ,v ,  
t he  33rd year of t h e  A-stars of 
Suen Tzu reign of Scorpion 
the  Lee dynasty, a 
guest s t a r  was seen 
at t h e  Hsiu Wei 
( T a i l ) ,  l a r g e r  than 
Mars. It was 
yellowish red. 

581 

[851 I-chhou Day of Ming Shu, H s i i  10/10 
t he  9th month, the  W&n Hsien Thung 1604 AD 
32nd year i n  the  Khao t o  1017 

t he  Ming dynasty, 
t he re  was a star 
a t  Wei-Fun l i k e  a 
b u l l e t .  It was 

Wan Li reign of 1605 AD 

(49)  Kepler nova. 
There i s  a 
de ta i led  obser- 
va t iona l  record 
i n  "Factual 
Record of the  
Lee Dynasty of 
Korea (Lee Tsau 
Shu Ru). 



No. Original Source of Time Const e l l a -  CY B 1  b L Yama Ho Remarks 
M a t  eri a1 t i o n  

reddish yellow , 
facing the  southwest, 
and disappeared i n  
t h e  10th month. On 
t h e  Hsin Yu Day of 
t h e  12th  month, it 
turned and appeared 
i n  t h e  southeas t ,  
s t i l l  a t  Wei Fun. 
It became dimmer i n  
t h e  2nd month of 
t h e  next year and 
disappeared on t h e  
Ting Mau Day of t he  
8 th  month. 

On t h e  Wu Chhen Day of Cheng Pu Wen 
t h e  9 th  month, t h e  Hsien Thung 1604 AD 

10113 

37th year i n  t h e  Suen Khao t o  512 
Tzu re ign  of t h e  Lee 1605 AD 
dynasty, a guest  s t a r  
appeared at t h e  Hsiu 
Wei ( T a i l ) .  It was 
l a r g e r  than  t h e  T a i  
Pai (Venus) and i t s  
co lor  w a s  yellowish 
red.  It wandered 
about, and by the  Ken 
Hsi i  Day of t h e  10th  
month had become 
smaller.  On t h e  Ping 
Chu Day of t he  1 s t  
month, t h e  30th year  
( I - ssu) ,  a guest star 
w a s  seen on t h e  T 'en 
Chiang (Sky River) , 
l a r g e r  than Hsin Ho 
Hsing (Mars). I t s  
co lor  w a s  a yellowish 

North of t h e  17 30 -21 334 +5 
stars 44, e ,  
36 of Ophiuchus 
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red and it moved 
about. On the  Chi- 
chhou Day of t he  
3rd month, it was 
very small. 

86" In the  2nd month of Cheng Pu Wen 2126- Among the  8 40 +20 174 +35 
the  23rd year i n  Hsien Thung 3/27 e 911 ,Y 3 6 -  
t he  Jen Tsu reign Khao 1645 AD s t a r s  of 
of t h e  Lee dynasty, Cancer 
a l a rge  star entered 
t h e  Hsiu Yu Kwei 
(Ghost Vehicle 1. 

87" On Wu Chhen Day of Cheng Pu W&n 12/13 The v i c i n i t y  
the  10th month ( the  Hsien Thung 1661 AD of t h e  s t a r s  

the  2nd year (Hsin 1662 AD .of Aquarius 
Chhou) i n  the  Hsien 
Tzong reign of t h e  
Lee %-nasty, a guest 
s t a r  was seen at the  
Hsiu Nii  ( G i r l ) ,  as 
l a rge  as Saturn. 
It disappeared on 
the  Ting Hai Day 
of t he  11th month. 

2nd one of t he  month), Khao t o  111 3 ,  5 ,  MY E 

88" In  t h e  9th month of Cheng €31 WSn 10119- North of t he  l T h  30m -21 334' +5' 
the  5th Year, Cha Hsien Thmg 11/17 4 4 ,  0 ,  36- 
Chhen, i n  the  S&n Khao 1664 AD s t a r s  of 
Tzong reign of t he  t o  6113- Ophiuchus 
Lee dynasty, a 

a t  T'en Chiang (Sky 
River ) ,  as l a rge  as 

7/12 
1665 AD guest s t a r  was seen 
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J u p i t e r ,  yellowish 
red.  It w a s  then 
seen i n  t h e  e a s t ,  
and disappeared i n  
t h e  5th month of 
t h e  next year .  

V I I *  No. 11 star of Vul- The Galact ic  12/20 Vulpecula 19 44 +27 31 0 
pecular  ( L i t t l e  Fox) Novae 1669 AD 
= Ck Vul. When dis- 
covered i n  1669 by 
Anthelme, it w a s  a 
th i rd-c lass  star.  
Afterwards, it 
became dimmer and 
disappeared. During 
April-May, 1671, it 
appeared as a t h i r d -  
c l a s s  s t a r  again,  
and became a rank 6 
s t a r  i n  1672. 

89 On Wu Tsu Day of t h e  Chin Shu Kau 2/18 Northeast 4 -10 169 -40 
1st month, t h e  15th 1676 AD of t h e  y , ~ ,  
year  i n  t h e  Khang 6 ,E ,c-stars 
H s i  r e ign  o f  t h e  of Hydrus 
Chin dynasty, a 
s t range s t a r  was 
seen at the  NE 
of T'en Wan. I t s  
co lor  was white.  

90 On t h e  I-Yu Day of Chin Shu Kau 9/29 East of t he  18 30 -34 327 -14 
t h e  8 th  month, t h e  1690 AD E-star of 
29th yezr  i n  t h e  Centaurus 
Khan H s i  r e ign  of 

c 
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the  Chin dynasty, a 
strange star was  seen 
a t  Sag i t t a r iu s ,  t he  
7 t h ) .  It was yellow 
and was  seen f o r  two 
nights . 
A t  t he  time of H s i i ,  
on the  28th day, I-yu, 
of t he  8th month, t he  
29th year i n  the  Khan 
Hsi reign of t he  Chin 
dynasty, a strange 
star appeared t o  the  
eas t  of the  t h i r d  
s t a r  of Chi-Hsiu i n  
the  south. It was 
yellow and did not 
have a l i g h t  t a i l .  

According t o  
the  wr i t ten  
records of 
Chin T'en 
Chen, which 
a re  kept a t  
the  Central 
Bureau of 
Records. 

It was measured a t  
Chhou Wei as 3'18' 
longitude and 34',20' 
south l a t i t u d e .  On 
the  28th day, t he  
guest star was s t i l l  
seen t o  the  eas t  of 
t he  t h i r d  star of 
Chi Hsiu, yellow and 
without a l i g h t  t a i l .  
Measuring equipment 
determined t h a t  t he  
s t a r  had not moved. 
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